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Warner & Swasey 2-A with contouring cross slide 


Slashes setup time—from 2 hours to 20 minutes e Combines auxiliary 
operations into one setup @ Produces shafts at 1948 cost levels 


Hobart Brothers Co. faced a serious 
production bottleneck. Long setup 
time on their older turret lathes and 
excessive part handling time was crip- 
pling the small lot production of 
motor-generator shafts. Because their 
production scheduling for 77 different 
models of arc welders, 20 models of 
ground-power units, plus numerous 
specials, is tied directly to sales, lot 
sizes frequently had to remain small— 
usually from 1 to 20 pieces. 

Hobart launched a three-pronged 
attack to solve the problem by: 


1. Installation of a new Warner & 
Swasey 2-A Saddle Type Turret 
Lathe equipped with a hydraulically- 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS... 


controlled cross slide contour unit. 


2.A creative tooling approach to 
reduce setup time. 


3. A thorough time and motion study 
to insure efficient utilization of daily 
production time. 

As a result, Hobart Brothers today 
are producing shafts at 1948 produc- 
tion costs! 

Contributing to the success of this 
efficiency study and modernization 
program was their new contour cross 
slide equipped Warner & Swasey 2-A 
which also permitted: 

e Combining of center drilling, facing 
and threading operations into a 
single, efficient turret lathe setup 
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reducing part handling time. 
Production time savings averaging 
35% because of higher horsepower 
and spindle speeds, and elimination 
of extra hex turret and square ture 
handling time. 

Holding closer tolerances whith 
reduced grinding time and extended 
grinding wheel life. 
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--OVERSHOOTING 


. « » if you're aiming for lower 
grinding costs and falling short 
. .« if you can't keep your 
tools "pointed" within your 
grinding budget, why not try 
United States Diamond Wheel 
Co.'s on-the-job "“PROGRES- 
SIVE SPECIFICATIONS." 
They'll show you the ultimate 
in high-finish production grind- 
ing. This scientific system has 
proved profitable on every 
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VOL. XXV No. 9 
RODUCTION GEORGE Jj. HUEBNER, Founder 


Magazine 1885 - 1956 


personally speaking ... 


Dear T & P Reader: 


One brief portion of J. O. Ellison’s report on 
his visit to the Paris Machine Tool Show, and 
to some of the larger machine tool plants in Holland, Germany, and 
England, pinpoints the problems faced by our machine tool industry. 
Mr. Ellison is president of The American Machine Tool Distributors’ 
Association. He told the association’s 35th annual meeting: 
“Following the show, I visited some of the larger machine tool plants 
in Holland, Germany and England. It was here that I found what | 
thought were the most significant things about their industry which | 
had not known before. For example, it was news to me that many of 


application and it is warranteed 
to do the same for you. 


PRESSURELOK® IS BEST 
PRESSURELOK (the Perform- 
ance bond) makes the best 
of Diamond wheels because 
it scientifically combines war- 
ranteed amounts of graded 
Diamonds distributed in con- 
stant density throughout a 


the important plants in these countries are running at or near capacity. 
Not only is their business coming from Free Europe, but some of the 
really important orders are now, and have for several years, been com- 
ing from Russia and Red China. Naturally, with fairly prosperous busi- 
ness for special machinery from the European automobile makers and 
appliance makers, which is at a particularly high rate at the moment, 
a+) ay Pg H,.... | added to the business from Russia and Red China, you have the makings 
of Diamond usage. | of real prosperity in the European machine tool industry at the mo- 
ment. One of the better known builders in Germany, who has often been 
described as one of the big threats to the American market on general 
purpose machine tools, is, at this moment, so busy making special ma- 
chinery that he could not be a factor in America if he shipped every 
general purpose machine tool he is now building to this country. You 
cannot help but wonder, however, what would happen if that plant and 
others like it were to suddenly get caught up on their Iron Curtain busi- 
ness and really unleash their total capacity in pursuit of our market for 
general purpose machine tools.” 
I see this as a challenge which we, each in his own way, must face. 


Cordially yo 


This wheel is a precise duplication Publisher 


of your specification, warranteed 
when properly operated, to give you 
Business Staff: ‘ 
R. L. Huebner, Publisher 
P. £ Hager, Production Manager B. C. Jackson, Research Manager 


the lowest cost per cut of any wheel 
E. J. Brooks, Art Director Mary Yoshida, Contract Manager 
Douglas Banister, Circulation Manager 
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on ie “eee William E. Hoffman, Associate Editor Carl F. Benner, Contributing Editor 
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NOW for the 


first time anywhere 


V-R 
GIVES YOU 
PREMIUM 
GRADE 
CARBIDE 
AT 
STANDARD 
PRICES 





C-760 


VASCOLOY-RAMET 


830 MARKET STREET @© WAUKEGAN, ILLINOIS 
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The company that first developed 
carbides for machining steel . . . the 
company that introduced throw-away 
inserts . . . now announces another 
first . . . putting the “premium” on 
quality instead of price. V-R has 
eliminated all price differentials between 
carbide grades. .. simplifying carbide 
pricing and making it easier for 

you to order, stock and 

use V-R carbide. 


New equipment, new methods, new 
processes and increased production 
volume make this standardized 
pricing possible . . . while assuring 
you of the same high quality 

and superior machining performance 
you’ve learned to expect from 

V-R carbide. 


Standardized pricing is only one part 
of what’s new at V-R. Watch for 

this modern corporate emblem. 

You'll soon be seeing it everywhere 

.. . calling your attention to new 
happenings of real value to 

you and your company. 


W-Fe 


Creating the metals that shape the future 
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DRexel 6-4222 ESTABLISHED 1927 


WILLIAM T. HUTCHINSON CO. 


53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 


HUTCHINSON HSS BLANKS 
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115 Pieces - COMPLETE —- .040” to .500” -— $88.00 


— 
AES d gE TE ES Ses me 
ao ae Ve Bey 
z S Pog * te See 
ie - . ‘ 


your choice of two tolerances 
+ 0002" — .0000 
or 
+ .0000 — .0002” 








JOBBER SET LETTER SET WIRE SET 
$32.27 $29.03 $27.40 
in Huot Index in Huot Index in Huot Index 














M2 — HIGH SPEED STEEL — 64 "C" scale hard — gage tolerance — mirror finish — parallel ground. 


ANY DECIMAL DIAMETER OF STANDARD LENCTH 
.012” TO 1.000” SHIPPED ON 24 HOUR NOTICE 


CIRCLE INFORM-A-GRAM KEY NO. 6 


TION 


1927 














DECEMBER 1959 


NEW 
DIFFERENT 


ADJUSTABLE TENSION 


MASTER PUSHERS 


WITH THE DIAL THAT MAKES 
TENSION SELECTION EASY 








Patent No. 2,833,545 


You'll greatly reduce down-time . . . get better 
erformance from your automatics and cut scrap 
osses when you use Balas Dial Adjustable Ten- 

sion Pushers. 

The unique method of maintaining tension in this 

Balas Pusher guarantees months of continuous 

operation regardless of the number of pieces 
produced. 

With the dial feature, it's easy to obtain exactly 

the tension you need. Just turn the sleeve and 
read the dial. . . the larger numbers indicate the 

higher tension and as the smaller numbers appear 
the tension is decreased. 

When Balas Solid Carbide Pusher Pads are 

used in these pushers wear is practically non- 

existent . . . galling and scratching are elim- 
inated. Bronze, cast iron, Meehanite or steel pads 
may also be used. 

Try these Adjustable Tension Master Pushers in 

your automatics now . . . you'll be time and 

money ahead. 

Prices and descriptive literature sent upon re- 

quest. 


BALAS COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 
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NEW GARDNER-DENVER 
TRU-THREAD TAPPERS 


Tru-Thread Tapper with mount- 
ing bracket for stationary 
applications. 


Tru-Thread Tapver with nose- 
piece for portab‘e applications. 


--e CUT COSTS IN PRODUCTION TAPPING 








TIME TO TALK COST SAVING 


When you keep in touch with your 
Gardner-Denver air tool specialist, you 
keep in touch with the latest develop- 
ments in new methods and machines to 
cut production costs. This is the foun- 
dation of our 100-year philosophy of 
growth—at Gardner-Denver there’s no 
substitute for men. 








e 


Quality performance 

Now precision tapping of clean, accurate threads is quick, easy and 
economical with new Gardner-Denver air-powered, positive-feed 
Tru-Thread (T.M.) Tappers. ‘“‘Controlled-pitch”’ lead screw feed 
prevents tearing or stripping of threads and tap breakage. With 
Gardner-Denver “‘controlled pitch,” Model 93B Series tapper 
consistently produce threads of Class 3 fit quality. Single control 
starts completely automatic cycle. 


Portable or stationary mounting 


Mount the Tru-Thread Tapper on a simple jig or automatic ma- 
chine and get low-cost, precision thread cutting. Keep your machine 
tools efficiently occupied with other work. 

For portable applications, simply add a nosepiece for use with 
self-locking drill bushing tip. One man can easily take the tool to 
the work . . . from job to job. 

Designed specifically for production thread cutting, the Tr 
Thread Tapper is the ideal solution to all tapping problems in hole 
sizes from No. 2 to 1” diameter. Ask a Gardner-Denver special ma- 
chines engineer how this versatile air tool can be incorporated into 
a fully automated unit. For complete details, request Bulletin 93-31. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


\ Saco 8/2 
“| GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 


Bast In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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THIS SIMPLE CAM. 











CAN 
ADAPT 
THIS 
LOW-COST 
PRESS... 


INTO A COMPLETELY AUTOMATIC, 
SYNCHRONIZED PRESS ELEMENT 


It’s true. The miracle of servo-feedback control, 
with cam operation of the control valve, converts 
this low-cost manual press into an automatic 
power package for countless production jobs. 
The C-Press is basically a manually operated 
unit. Substitute cam operation in your tooling 
design, for manual lever, and the ram performs to 
the contour of the cam. Ram speed, tonnage on 
work, acceleration or deceleration can be “con- 
tour” controlled for the exact motion you require. 
For example: Installing a container closure or 
lid, normally calls for a completely automatic 
production machine. While the can is filled, the 
closure operation takes place at another station 
for either crimping or pressure fitting. The 
C-Press ram, actuated by the contoured cam, 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 





Fast Cycle 





Slow Cycle 





Immediate 
Acceleration 





Stop 


provides the exact timing, motion and force to 
match the requirements of the job. 


The demand-response action of the servo-con- 
trolled C-Press fits a wide variety of production 
tasks. In manual operations like straightening, 
applied force can be carefully applied to gauge 
readings with the motion of the ram following 
exactly the hand lever movement. You can apply 
5, 10 or 15-tons force on work as easily as bend- 
ing a cigarette in your fingers. 

Find out, today, how the servo controlled, 
H-P-M C-Press can be put to work for your pro- 
duction needs with savings in time and capital 
outlay. C-Press is available in manual and auto- 
matic models, with index table production acces- 
sories for many different needs. Write for 
complete information. 
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A Me SUBLAND : ai 
ha 

s esse esses NATURALLY!! if | qu 
an 

Mohawk Sublands are the modern, practical 
answer to faster, more accurate and / sic 
economical drilling of multiple diameter cavities. m 
One Mohawk Subland drill will outwork and an 
outperform two, three, four or more ordinary ot] 
step type drills... and do the job better. if ins 
Why? Because Mohawk Sublands last longer, t F 
stay accurate through multiple regrinds - 
and reduce hole costs. They quickly pay for as 
themselves in man hours, equipment M 
and tool dollar savings. And... an 
they're available in an amazing range of fo! 
“off the shelf” size-optional sizes and types. “ ; ou 


Write, wire or ‘phone today for NORMAL DELIVERY ON MOHAWK i | 


your free copy of the big illus- “se 
trated brochure Sublands vs SIZE-OPTIONAL SUBLANDS ; : 


Step tool operations. It’s yours TEN DAYS FROM RECEIPT OF ORDER! | 
for the asking ...and if you're 
interested in combination 4 “‘’ 

drilling operations, you'll find \ 

dozens of ways to save your 4 \ | 
equipment dollars. , é ( 


MONTPELIER, OHIO 
\— 
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Talk 
of the 
Month 


* * ¥* * 


improving 
inventory Control 
Through Training 


by F. E. Willson 


ONE OF THE MOST important 
factors in achieving successful 
Inventory Control and Manage- 
ment, is well trained personnel. 
It is important not only that the 
staff responsible for this func- 


tion be given the opportunity for | 
adequate training, but all major | 


divisions of the company must 
have at least a speaking ac- 
quaintance with the problems 


In reviewing our inventory 
position in 1954, it was found de- 
sirable to accelerate progress in 
Inventory Control and Manage- 
ment. There was the feeling that 
some of the newer methods and 
tools that had been and were 
being developed, might result in 
better Inventory Control and 
Management. Our objectives for 
the program were stated as fol- 
lows: 

e Reduce inventory and costs 

associated with inventory. 


e Reduce manufacturing costs. 

e Accomplish a more effective 
use of space. 

e Equip personnel to carry 
out and extend the pro- 
gram. , 

The program was launched 
early in 1955 with our President 
calling a meeting of approxi- 
mately 50 persons which includ- 
ed major executives, key super- 
vision, and interested technical 
personnel. 


.. Continued on page 12 


a 


PORTE LVATOR 





and objectives that are involved. (OR AN ENGINEERED VARIANT) 


Our Inventory Control Divi- 


sion is one of the four divisions | 
making up the basic Production | 


and Engineering Division. The 
others are Production, Engineer- 
ing, and Industrial Engineering. 

The Inventory Control Divi- 


sion carries out its responsibili- | 


ties with these four sub-divisions 
— Planning and _ Distribution, 
Materials Control, Foreign Stock 
and Shipping, and Traffic. The 
following functions are carried 
out by the four units: 

e Sales Forecasting. 

¢ Production Forecasting. 

¢ Production Planning. 

¢ Production Control. 

e Planning, Acquiring, Stor- 
age and Supplying of Ma- 
terials. 

¢ Traffic. 


will speed your work 
and ease your “handling.” 


Fas Top plate raises and lowers for fitting operations 
i rotates 360° to give easy access to die. 


; ¢ Storage, Distribution and poset me — 
Control of Field Stocks. psa sn aga 
tH This featured talk is excerpted 
Th from an address by the author THE HAMILTON TOOL COMPANY ° 832 SOUTH NINTH ST. 
inal : a ~— et a 
B echnica onjerence O e 
HH American Production & In- HAMILTON ° OHIO - U.S. A. 


ventory Control Society. Mr. 
Willson is Assistant Director 
of the Commercial Develop- 
ment Div’n at Parke, Davis & 
Co., Detroit. 
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..- Months’ Talk from page 11 

It was stressed that our first 
approach would be given to 
training our personnel in apply- 
ing to our problems, recently 
developed methods of Inventory 
and Production Control includ- 
ing Linear Programming. This 
would include regular classroom 
instruction in the actual phases 
of the newer methods and tools 
available, followed by on-the-job 
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DI-ACRO’ Spring 


This unique machine eliminates costly special spring orders, 
saves valuable waiting time. Winds compression and ex- 
tension springs to 1!4” O.D. Handles round, flat and rec- 
tangular wire to 14” dimension. Note exclusive features in 
the hand operated Di-Acro Spring Winder which assure 
accurate tension and fast operation without special experi- 


ence or skill. 


TENSION CONTROL—Simply adjust to desired tension 
NE —the control keeps it uniform, for winding one spring 


oe—__ or hundreds, and releases when each spring is wound. = 
WIRE CUT-OFF DEVICE— After spring is wound, release ( 
NE tension and use cut-off lever to quickly cut spring to | 
o>—_ desired length. 
CAM LOCK—Simply feed wire under cam, turn handle > 


NEh 


wound. No threading required. 


FREE ENGINEERING SERVICE 


Send us your spring forming problems—samples 
or dimension sketches—together with sufficient 
test material, and let us wind some sample springs 
for you free of charge. No obligation. 

Consult the yellow pages of the phone directory under 
Machinery, Machine Tools for the name of your Di- 
Acro distributor or write for Quick Facts Folder 
describing this and other Di-Acro Machines. 


— 
| Find Us Poot 


Th 
Yellow Pages 








and wire is securely locked to arbor while spring is 


coaching and help in installing 
these procedures. 

This meeting was held to ac- 
quaint them with the over-all as- 
pects of the project and clear the 
way for the gathering of infor- 
mation from various divisions. It 
was explained that these newer 
methods and techniques were in- 
teresting and personnel from re- 
lated functions who had direct 
or indirect interest in Inventory 
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' PRECISION 
METALWORKING 
MACHINES 








O’NEIL-IRWIN MFG. CO. « 315 8th Ave. « Lake City, Minn. 
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Control and Management, woul 
be welcome in the Technica 
Meetings that were planned, 

The Technical Meetings were 
started two weeks after the proj 
ect was launched and the firg 
was opened by the Director of 
Production and the Director of 
Inventory Control, speaking 
briefly on the reasons for the 
project, with these objectives jn 
mind: 

1. To show what data was 
needed and why it was needed 
in connection with new proced- 
ures and methods. Details would 
be given on how different tables, 
formulas, and graphs were de 
veloped. 

2. These two groups would be 
the nucleus to equip company 
| personnel with the know-how 
| and the basic principles so the 
| installation could be continued, 
| expanded and revised if neces. 

sary. 

3. The reason for participants 
from different departments was 
particularly stressed, pointing 
out that it was to be a coopera. 
tive venture. 

We strongly recommend this 
approach in any such endeavor 
since we are sure it went a long 
way in having the project move 
smoothly, not only in its launch- 
ing but in keeping it before the 
group in later months. 

Using class participation tech- 
niques, they were trained or re 

| trained, in all aspects of Inven- 
tory Control. New sights were 
| given them on their problems, a 
| common vocabulary was at 
| 


quired; here was a medium of 
discussion, here they could dis- 
cuss with other personnel what 
they had to consider in their de 
partments and determine how 
each could help the other. 
From those attending these 
| Technical Meetings, a group was 
| chosen to attend five sessions on 
| Linear Programming. When 
| these first classes were finished, 
our personnel agreed that they 
had tools for use in Inventory 
Control and Production prob 
| lems that had not been available 
... Continued on page # 
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) ~ > aon y 
DIEMAKERS... © 
Cut costs here 






— 











Free-machining 
DESEGATIZED® 
HIGH ALLOY 


DIE STEELS 
4 


Or a d eS fF egu / ar ly Latrobe’s 12% chromium die steels are easier 
to work, easier to machine . . . because they 
stock e d f OF / ong -[UP contain evenly-dispersed, fine alloy sulphides 
. : which permit faster speeds and feeds, and re- 

die applications he sult in better machined surfaces. 
As a result of Latrobe’s DESEGATIZED 
bd OLYMPIC FM (Type D-2) process of manufacture, these steels are fully- 
uniform .. . free of harmful carbide segrega- 
- for typical long-run tions. They’re tougher, respond readily to heat 
applications treatment, and possess unusual wear resistance 

characteristics. 


© BR-4 FM crype 0-7) 


. for extreme abrasive 
service 


hd GSN FM (Type D-3) 


... to meet non-deforming 
requirements 


¢ COBALT CHROME FM crype v-5 For better die steels and technical 
... for extra resistance service, call your Latrobe repre- 
to galling and pickup sentative today! 


tatreose Metalmastou LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 


- 


BRANCH OFFICES and WAREHOUSES: 
BOSTON @ BUFFALO @ CHICAGO @ CLEVELAND @ DAYTON @ DETROIT 


HARTFORD @ LOS ANGELES @ MIAMI @ MILWAUKEE @ NEW YORK 
PHILADELPHIA @ PITTSBURGH @ SAN LEANDRO @ TOLEDO 
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WHY do you need 
the Profilometer ? 





FACTUAL ANSWER: 





To check practically a// surfaces 
against microinch roughness specs 
—and to help cut production costs 
in 7 different ways. 


FREE BULLETIN LT14 gives details on the 
Profilometer and its practical applications. 


May we send you a copy? 


MIGROMETRIGAL [pg tomernereaie cour 


Manufacturer of the PROFILOMETER®, PROFICORDER®, MICROCORDER, WAVOM- 
ETER®, ANDEROMETER®, VAROMETER, CHART VIEWER @ Exclusive American 
Sales Agent for CENSOR Dimensional Gaging and Sorting Equipment 
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| the Technical Meetings, 
' ed a second series, called “A ‘ 
| preciation Meetings,” intehded fF 
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..- Months’ Talk from page 12 


| to them prior to the training 
| course. 


| Appreciation Meetings 


About a month after com 
e open. 


acquaint higher supervision with 


some of the newer ( conceptg 


and methods of Inventory Con 
trol and Management. \ : 
The Vice President and\Dit oe 


| tor of Production and Engineen: 
_ ing opened the first meeting: 
| pointing out that the purpose: 
| was to give them some concep 


tion of the vocabulary so wheq: 
questions were asked of them by: 


_ people in the technical group) 


they would have some idea of 
what was being discussed ang 


' there would be less likelihood of 


misunderstandings. F 
Then too, they were to lear 


| what data was needed and how 
| it was being used, and to get 
| some idea what we would be do 


ing in the future in connection 
with Inventory Control and 
Management. 

From the Technical Meetings, 
the Linear Programming Meet- 
ings and the Appreciation Meet- 
ings, we had over 60 people 
thoroughly interested and in 
formed on Inventory Control 
and Inventory Management 
problems. In a relatively short 


| time our program had _ been 
| launched and it was only a mat- 


ter of working out our problems 


| using these new tools. 


The support obtained from top 
Management played a very im- 
portant part in successfully in- 
itiating the program. Top Mam 
agement was kept informed not 
only in the Appreciation Meet- 
ings, but also by means of verbal 
progress reports at rather regv- 
lar intervals. 

A decision made in planning 
the program was to install In | 
ventory Management and Cor 
trol procedures by groups @ 
products rather than across the 
board. This was to be accomp 


... Continued on page? 
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Save 27% or more in cosf... 


JOB RATED, MODEL" Jj” 


ne 


ie 


| _ SEVERE MODERATE | YOU SAVE THIS % IN 

BORE | OPERATING | OPERATING | PRICE OVER STANDARD 

| CONDITIONS | CONDITIONS 2000-3000 PSI CYLINDERS 
2 OO PSI} 2500 PSI 27% 
2 | 1500 2500 27% 
2% | 1000 1500 28% 
3% 1500 | 2500 32% 
4 1000 1500 35% 
5 800 | 1200 37% 
6 800 1200 43% 
8 500 800 50% 
10 500 800 71% 
12 500 | 800 76% 





| Not Available in 
14 500 800 | 2000-3000 PSI 





with seals, design, and safety >? a» . 
factors as the famous Miller ““Power-Packed” cr, (rh 
Model “H” Line for 3000-5000 psi service. 


SEAL FAILURE MEANS CYLINDER FAILURE! 


No seal made of synthetic rubber is compatible with even 50% of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Teflon* Seals to Eliminate External Oil Leakage because 


ont Teflon is impervious to all known hydraulic fluids, even fire-resistant types. 


ment 


short TEFLON SHEF SEAL TEFLON Seals On Piston Rod TEFLON Seals On Ball Check 


At Tubing Ends And Bushing And Adjusting Screw 


No blind assembly. Is Teflon rod flange seal re- Non-protruding, self- 
Shear-proof quires no adjustment. locking, cushion adjust- 
Heat-proof Teflon bushing seal is ing screw interchange- 
Extrusion-proof shearproof. Teflon wiper able with ball check 
Fluid-proof keeps dirt out. for easy access. 


MILLER Uses Resin-Impregnated Leather Piston Cup Seals because 
they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available at small extra cost. 


Nicked or scored piston rods cause seal failure 


MILLER Uses Case-Hardened Chrome-Plated Piston Rods 
because they prevent nicks, scoring and rust. 


yp ~ 


7 “a oie 








OTHER MILLER QUALITY FEATURES 
© Rust-Resistant Surfaces 
© Interchangeable, Space-Saving Square, 
4-Tie-Rod Design 7NO28 York Road, Bensenville, Ilinois 
* Precision Honed Barrels 
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A GREAT NEW LINE" JOINS NIAGARA'S BIG OBI FAMI|) 








Meet the new Series AF. Look it over ... typical e¢Simplified control for safer, time-conserving press 
Niagara engineering from crown to base ... every operation. 
detail a benefit to you. Patented one-man inclining mechanism. 
* Rugged, rigid frame for greater accuracy, longer die life. _®Full complement of accessories to meet your specific 
®Unusually long, rigid slide of unique design prevents needs, 
deflection of ways, solidly supports dies and extends Look at the ronap: 34 seen, greed end eenenell 


their life. . & - 
®Exclusive multiple “V” gibbing for more guiding sur- shaft aoe om to 7'2", 

face and greater resistance to off-center loads.  onaigg + ne 2 - 1 Work 
®Cool-running, long-wearing, pneumatic friction clutch ee eee See ee ta 

and brake operate directly on the crankshaft . . . fewer Buffalo 11, N. Y. 

parts to start and stop... faster engagement. Now get the whole story... 


®Modern, rigidly supported gearing runs in sealed oil 
bath for long life. Send for New Bulletin 55. 


STRICT OFFICES: Boston © Buffalo * Cleveland « Detroit * Indianapolis * New York © Philadelphia £ Distributors in principal U.S. Cities and major foreign countries. 
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_.. Months’ Talk from page 14 

lished department by depart- 
ment, completing the installation 
jn one department before mov- 
ing on to the next. 


Continuing Training 

In 1956, a second series of 
Technical Meetings was given, 
with new participants from the 
Production, Purchasing, Con- 
trollers, Sales and Inventory 
Control Divisions. 

In 1957, two classes were in- 
structed; one by the Superinten- 
dent of Planning and Distribu- 
tion, the other by the Senior In- 
dustrial Engineer working on 
the project. 

In 1958, two technical classes 
were given, both instructed by 
a Staff Specialist on Inventory 
Management. In addition, an In- 
ternational Seminar was held. 
This was of one week’s duration 
and intensive instruction was 
| given the participants on Inven- 
tory Control and Management. 

In 1959, a technical session has 
been held and it is planned to 
give a specialized course in Lin- 
ear Programming before the 
year ends. 

Consideration has been given 
to a further training program at 
the clerk level. This would cov- 
er some of the simpler aspects 
of Inventory Control particular- 
ly the area concerned with the 
procurement of materials and 
supplies. If this plan is placed 
in operation, then training at all 
levels of employees will have 
been covered. ont 





BUY 
US SAVINGS BONDS 
TODAY! 





Deaths 


J. Chester Bath, 67, vice 
president, treasurer, and a di- 
rector of John Bath & Co., 
Inc., died Oct. 19 after a short 
illness. 


a 














One of many assembly lines of skilled 
operators employing AO CYCLOPTIC 
Stereoscopic Microscopes to assemble ad- 
vanced germanium computer transistors 
at Texas Instruments vast Semiconductor 
—Components division in Dallas, Texas. 


Here’s how Texas Instruments 


mass produces precision transistors 


with AO’s CYCLOPTIC Microscope 


Precision assembly of minute components for transistor production offers no 
problem to the skilled workers at Texas Instruments. Using the AO CYCLOPTIC 
Stereoscopic Microscope, material that is practically invisible to the eye assumes 
accurately magnified proportions...the entire assembly operation is observed in 
crisp, erect, three-dimensional detail. 

Bright, shadowless lighting is beamed deep inside the small unit apertures 
with AO’s exclusive Vertical Illuminator attachment. The instrument's remarkable 
long working distance assures the operator of complete freedom of movement and 
affords ample room to accommodate larger objects and assembly tools. 

With the instrument body inclined at a 30° angle, the operator can work in a 
natural, more comfortable position. 

When manufacturing small precision assemblies ...many progressive com- 
panies such as TI, depend upon the AO CYCLOPTIC to render the unit in visual 
“working size” dimensions. 

If you have a particular production situation that 3-D magnification would 
help, why not discuss it with a capable AO Sales Representative. He can recom- 
mend the AO CYCLOPTIC Stereoscopic Microscope that will certainly solve 
your individual problem. There is no obligation, of course. 


° “ Dept. X-179 
\ merican | | NATGRV ME © icsee dare Seles Representative demon- 
. O Please send AO CYCLOPTIC Brochure SB56. 
© Compan NAME 
inne e ADDRESS “ae 
ZONE ___ STATE 





NSTRUMENT DIVISION, BUFFALO 15. NEW YORK 


L 
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FOR REAL DRILL TOOLING ECONOMY 


p—— DRILL RANGE — 755 (.052) THRU 9/64 (.1406). 


COMPACT SIZE — MINIMUM HEIGHT ADEQUATELY 
SUPPORTS DRILL, DIA METER 
PERMITS CLOSE LAYOUT. 


VISUAL INSPECTION — WHEN BUSHING IS FULLY 
INSTALLED, ITS SHOUL DER 
SEATS ON TEMPLATE. 





MATERIAL — INSTALLED IN .060 OR 
THICKER ALUMINUM. 


SERRATIONS — DOUBLE ROW PROVIDES 
POSITIVE LOCK. 


Inexpensive Press Type Anchor Bushings are 
simply pressed into punched (or drilled) holes 
in .060 or thicker aluminum drill templates 
and offer durable tooling life for high or low pian cn pales unite ae 


volume production. TEMPLATE TO MATCH BUSH- 
ING PILOT DIAMETER. 


The compact sizes of these bushings allow you 
to lay out very close hole patterns, yet the 
bushings provide the necessary drill support 
for perpendicular drilling. The double row 
of serrations at the base provides a positive 
lock between the bushing and the template to 
resist drill torque or template abuse. 





PRESS BUSHING INTO 


To simplify template hole preparation, drill TEMPLATE HOLE. 





sizes are accommodated by only three sizes of 
bushings: 


AB90 #55 (.052) THRU 9/64 (.1406) 
ABQ #27 (.144) THRU “F” (.257) 
AB92 #6 (.261) THRU 7/16 (.4375) 





wy 
eet {LY Nill RIVET TOOL COMPANY 


Hr 
Wi) 2600 WEST 247TH STREET : TORRANCE. CALIFORNIA 
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Edward E, Franks, Jr. is now 
serving as district sales manager 
in Chicago for the Machine Di- 
vision of The Torrington Mfg. 
Co. 

Cogsdill Tool Products, Inc. 
has named Donald T. Walker 
sales manager. 

Newly appointed general sales 
manager of Norton Co.’s Abra- 
sive Division is Robert Cush- 
man. W. Alex McCune succeeds 
Cushman as sales manager of 
grinding wheels. Harlan T. Pier. 
pont is the new sales manager 
of abrasives, succeeding George 
A. Park who retired; William A. 
Russell takes over as manager of 
field sales, grinding wheels; and 
David H. Paul, is district man- 
ager in Detroit. 

Two new sales representatives 
for the Michigan district sales 
office of the Metallurgical Prod- 
ucts Department, General Elec- 
tric Co. are Bruce R. Best, metro- 
politan Detroit and Toledo, and 
Edward L. Boersig, eastern 
Michigan. 

Jenks Machinery Co. has ap- 
pointed R. G. Knapp, Jr. sales 
engineer. 

William I. Wilt is serving as 
vice president in charge of ad- 
vertising and sales promotion of 
The Sheffield Corp., a subsidi- 
ary of Bendix Aviation Corp. 

S. E. Smith, Jr., has become 
assistant sales manager for The 
Weldon Tool Co. 

William G. Moles is the repre- 
sentative for Burg Tool Mfg. Co. 
in the southern states. 

The appointment of John F. 
Hines as sales manager of the 
Cutting Tool Division of Brown 
& Sharpe Mfg. Co. has been an- 
nounced by the company. 

Theodore A. Miller has beet 
named resident salesman at 
Rockford, Ill., by the Latrobe 
Steel Co. 
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ccuracy to the 
split-tenths 


LOCATES AND BORES HOLES 
TO LESS THAN A “TENTH” 


No.3 Moore Jig Borer 


For boring, drilling, reaming and spotting 
holes in dies, jigs and production parts, the 
speed and accuracy of the Moore Jig Borer 
has never been equaled. Now, with this new 
and larger No. 3 model, you will break the 
“tenth” barrier! Here’s why: it offers more 
Precise positioning tolerances...all hardened, 
ground and lapped ways...no gibs...no over- 
hang...improved drive...wider speed range 
60 to 2250 RPM...larger table working sur- 
face, 11 x 24”...micro setting of vernier 
dial...more accessible cross-clamping. These 
new features, plus sensitive, centralized con- 
trols for spindle speeds and feeds, quick tool- 
changing, easy lubrication add up to a Jig 
Borer which belongs in every toolroom where 
tomorrow’s accuracies must be achieved today! 


ave 
ADD TOOL 


All Moore machines shipped 
after February 15, 1959 are 
made and calibrated to the New 
International Inch. 


LOCATES AND GRINDS HOLES 
TO LESS THAN A “TENTH” 


No.3 Moore Jig Grinder 


The originators of jig grinding and the Jig 
Grinder have done it again! Now, with this 
new, larger No. 3 model, you can grind— 
with split-tenth accuracy—holes plus regular 
and irregular contours to size and location 
after hardening. This is made possible by the 
closer locational tolerances built into the ma- 
chine... by the all-hardened-ground-and- 
lapped ways...by the faster strokes provided 
for chop-grinding...by the infinite spindle 
speeds, 40 to 250 RPM...by the larger table 
working surface, 11” x 24”. The same quickly 
set precision lead screws as in the Moore Jig 
Borer simplify the finish-grinding process. 


MEASURES TO ONE-THIRD 


OF A “TENTH” 

This machine, built on the same basic prin- 
ciples as the No. 3 Moore Jig Borer and No. 
3 Moore Jig Grinder, introduces a new con- 
cept in ultra-precise measurement and inspec- 
tion. It offers for the first time: A machine 
combining the capacity for larger work-pieces; 
choice of electronic indicator supported on 
an accurate, rotatable spindle, or a universal 
microscope for pickup; a combination of rec- 
tilinear and angular positioning, making pos- 
sible the measurement of the most complex 
contours. Design and construction insure the 
highest possible accuracy. All ways are hard- 
ened, ground and lapped steel, fitted to hand- 
scraped cast iron. Table positioning in two 
directions of travel is by means of master lead 
screws. Note motorized lead screw drive—it’s 
optional (for Measuring Machine only). 


TO YOUR TOOLROOM 


JIGBORERS + JIGGRINDERS +* PANTOGRAPH WHEEL DRESSERS « PRECISION ROTARY TABLES * HOLE LOCATION ACCESSORIES 
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PIPE MILLS 


YODER 
PIPE AND TUBE MILLS 


Today’s expanding markets and tighten- 
ing economy demand closer production 
cost control. YODER’S complete line of 
ferrous or non-ferrous Pipe and Tube 
mills can help you meet production sched- 
ules economically... help you realize 
significant savings in the manufacture of 
tube and pipe. 


YODER Pipe and Tube mills offer flexible 
production to meet fluctuating demand. 
They adapt easily to the most rigorous 
schedules. Everyday manufacture of con- 
stant high quality pipe and tube in diam- 
eter of 5/16” to 24”. Speeds up to 350 fpm 
plus can be obtained with YODER mills, 


YODER also makes a complete line of 
Slitting equipment and Cold Roll-Form- 
ing machinery. Send for your copy of 
the fully-descriptive book covering Tube 
Mill operation. 


THE YODER COMPANY 


5501 Walworth Ave. « Cleveland 2, Ohio 








== PIPE AND 


YODER JBitiaies 


(ferrous or non-ferrous) 
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Sage Advice .. . 


X-Ray in QC... 


| 


New ASM Slate... 


Growing Pains .. . 


A group of retired research executives g 
some of the largest companies have bande 
together to form a novel association calle 
Technically Experienced Associates, Mo 
bilized, or TEAM, Inc. These men hay 
formed TEAM “to make their wide 
search experience available for the bene 
fit of mankind, without entering inf 
competition with commercial consultin, 
organizations or individuals,” says Presi 
dent Herbert W. Graham. Know-how ig 
many fields is represented. * 


X-ray diffraction in industry, until now | 
mostly a laboratory tool, looks like it will 
become a strong quality control tool in the 
years to come. This is the belief of Dr” 
David Harker, director, Protein Structure” 
Project, Polytechnic Institute of Brooklyn, | 
who singled out the automotive, aviation® 

chemical, metalworking, mining, plastics 
concrete, and textile fields as the most 

likely areas of use. ; 


It’s the end of the year, but it’s just the 
beginning for the new officers of the 


‘American Society for Metals. They in 


clude Walter Crafts, Union Carbide Metals 
Co., president; William A. Pennington, Unie 
versity of Maryland, vice president; Rob” 
ert J. Raudebaugh, International Nickel” 
Co., treasurer; and Walter E. Jominy, 
Chrysler Corp., secretary. 


The never ending industrial expansion con- 
tinues. Burgess-Norton Mfg. Co. recently 
bought industrial bu'ldings and 24 acres to 
make available 140,000 sq ft of floor space 
for growing production. 

After 14 years growth Universal Grinding 
Corp. is erecting a 27,000 sq ft addition to 
its present 23,000 sq ft plant to house more 
grinding machines to handle 15 types of 
grinding operations. 

Manufacturing, engineering, and research 
of Micrometrical Mfg. Co. scattered in five 
buildings will soon be housed under one 
roof when their new 30,000 sq ft building 
in Ann Arbor, Mich. is finished. 


A multi-million dollar engineering-re 
search and manufacturing facility will be 
built by The Norden Division of United 
Aircraft Corp. on a recently acquired 8+ 
acre tract in Norwalk, Conn. The 350,00 
sq ft building should be finished in a yea. 





AUTOMATIC | 
PRODUCTION is faster, more accurate, more profitable 











Photo courtesy of Associated 
Spring Corporation, Gibson 
Division, Chicago, Illinois. 


ners 





Minster B1 High Speed Gap Presses Minster B1 High Speed 


Gap presses range in ca- 


Y — incl pacity from 16 to 60 tons. 
ou gain in many ways when you run single or They’re compact and 


multi-stage jobs automatically at high speeds. highly efficient for long 
You increase production and slash costs. ai cero — —_ 
Less equipment is needed, cost per part is lower stock. 


and that means more profit. 
Automatic production is always most profitable when 
you take advantage of Minster’s technical knowledge and wide 
range of presses and feed equipment. Minster matches 
the proper type and size of press and feed 
to your requirements ... gives you maximum versatility 
in material size and job selection. 
Let us show you the best way to run your jobs 
automatically—at greater profit. Write or call today. 


The Minster Machine Company - Minster, Ohio 


D MINOTER 
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Standard Tool 


European Interest 

Giddings & Lewis Machine 
Tool Co. has acquired a large 
interest in a German firm, 
Nassovia Werkzeugmaschin. 
enfabrik, manufacturers of 
high-class precision machine 
tools. 


Change of Hands 





8- STATION 


ASSEMBLY MACHINE 
produces approximately 
1500 assemblies per 
hour, automatically 
indicates any improper 
loading or any malfunc- 
tion which might occur 
at any station. Fully 
equipped with electric 
interlocks and other 
safety devices. 


Rockwell Manufacturing Co., 


Hopewell Division, now auto- 


matically assembles 4 different size double ball check 

assemblies of two types with a machine designed and built 

by Standard Tool and Manufacturing Co. incorporating a 

model ST-A9A indexing unit, Standard Cabinet base, and 
other precision “building block’’ components. 


OPERATOR MANUALLY LOADS 
ball check body at Station 1 (Alli 
other operations are completely auto- 
matic.) Station 2 Small ball is loaded. 
Station 3 Impact tool forms ball seat. 
Station 4 Larger ball is loaded. Sta- 
tion 5 Impact tool forms larger ball 
seat. Station 6 Pin is inserted to hold 

bly, or, Station 7 Top of body 
is crimped. Station 8 Completed ball 
check assembly is ejected. 





Changeover from one size or type 
to another is quickly accomplished 
and simplicity of design makes it 
foolproof. 


The heart of this Automatic Machine is the 





Master Mfg. Co., Inc. has 
been acquired by The Du. 
more Co. 

Accurate Specialties Co., Ine. 
now holds 80% of the com- 
mon stock of Duramic Prod- 
ucts, Inc. 


Production Rise 


The 1959 forecast of the 
United States Chemical Mill 
ing Corp. appears that non- 
defense production has dov- 
bled over last year. On 
projected increased sales for 
this year, 60% will be de 
fense and 40% non-defense 
in comparison to last year’s 
80%-20% breakdown. 


New Divisions 


Fawick Corp. has established 
a new Hydraulic-Electronic 
Div’n with Ray G. Holt as 
manager. 

Manager of the newly creat- 
ed Industrial Controls Divi- 
sion of Minneapolis-Honey- 
well Regulator Co. is Ray R. 
West. 


Merger 
True-Trace Corp. is the name 
now being used following 
i | the merger of True-Trace 
! Corp. with True-Trace Sales 


Standard Tool engineers will be pleased to 
help you in selecting the indexing unit to : Corp. and True-Trace Mfg. 
Corp. 


meet your exact requirements. 
Also ask for Standard Tool facilities 
nice Changing Lines 
The Ohio Knife Co. has pur 
chased the manufacturing 
rights to the John M. Rogers 
patented, inserted blade type 
reamers and mills from The 
Oak Engineering Co. 
The E. F. Vilter Co. has sold 
its line of machine tool a 
tachments to The Zierden 


Co. 


ST-A9 indexing unit available in many sizes 
and types to meet most rapid assembly 
and manufacturing needs. 





. Mince Technical 

j Booklets 
Sent on 
Request! 


Machinery Division 


STANDARD TOOL & MANUFACTURING CO. 


Better Methods 


KEARNY, NEW JERSEY 


etter at Lower Costs thru 


252 LAUREL "AVENUE 





anna aa == === -- 5 


Since 1910 
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es for HEX NOSE SPEEDS INSTALLATION OF SPRING PLUNGERS — 

d Vlier Hexnose Spring Plungers are easily installed with a 

ye ae simple end wrench. Eliminates hunting for special 

>fense wrenches. Made to same exacting tolerances as Vlier 

, Standard Spring Plungers. Available in many end pres- 
years sures, diameters and lengths, 


lished eae 
tronic 
olt as 
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Sales 

Mfg. 
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NEW PLUNGER ASSEMBLY PREVENTS DAMAGE TO DIE STOPS 
—Plunger actuates automatic stop perfectly. Quickly 
installed, never needs adjustment. Hex nose mates with 
standard hex head bolts for easy insertion. Nylok® nylon 
S$ pul- pellet prevents threaded retainer from working loose. 
‘uring 6 sizes from %4” to 1” diameter. Various end pressures. 
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New uses are being found every day for Vlier 
Tooling Accessories. Perhaps the applications 
shown below will suggest ways you can profit by 
replacing costly, custom devices in jigs, dies and 
fixtures with precision, off-the-shelf Vlier products. 


Cores 


THIN-WALLED RING GEAR HELD SECURELY in fixture with- 
out distortion with 12 Vlier Torque Thumb Screws. Once 
pre-set end pressure is reached, knurled head spins freely, 
preventing overtightening. Checknut prevents ow tees off 
under vibration. Available in four types; various screw 
diameters and lengths. 





FREE IDEA BOOKLET — Illustrations in this 16-page booklet 
show how others have profited from the use of Vlier Tool- 
ing Accessories. Shows both the usual and unusual appli- 
cations. May suggest ways you can save. Write for your 
copy today. 


DLIES? 


Engineering Corporation 
A subsidiary of Barry Controls, Inc. 
8900 Santa Monica Bivd. * Los Angeles 46, California 
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for longer, more efficient cylinder service 


You too—can reduce replacement expenditures 
—lower maintenance costs with the T-J Space- 
maker cylinder line. Designed and engineered 
for ruggedness, and accuracy of operation, the 
Spacemaker assures longer, uninterrupted 
operation. 


The T-J Spacemaker eliminates tie-rods, gives 
greater strength, saves space ...and reduces 
costs in all push-pull operations. Immediate de- 
livery in a complete range of styles and capac- 
ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
Michigan. 


WITH EXTRAS... AT NO EXTRA COST 


+ METAL PISTON ROD SCRAPER—pro- 5. FORGED SOLID STEEL HEADS through- 
tects rod packing, cylinder bore out entire line. 
and rod surface by removing all 


foreign particles. . PILOTED PACKING GLAND with extra 


.NEW “SUPER” CUSHION for air or long bearing for additional strength 
METALLIC SELF-ALIGNING MASTER and support to piston rod. 
CUSHION for oil. 

+NO TIE-RODS TO STRETCH—gives 
you 360° port rotation . . . less 
space used . . . full strength. 


+HARD CHROME PLATED CYLINDER 
BORES AND PISTON RODs for greater 
protection and reduced wear. 


ONE PIECE PISTON assures better + STREAMLINED DESIGN . . . operating 
alignment, longer bearing and pack- pressures to 200 PSI, air; 1,000 
ing life. PSI oil, non-shock. 


T-J 


TOMKINS-JOHNSON 


YORA YUNDER Trer nC 
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Snacemaker 





On The Move 
Darwin & Milner, Inc. is get. 
ting settled in new quarters 
with four times as much 
space as their old facilities, 
The 16,500 sq ft can handle 
more stock and sizes for fast 
steel delivery. 

Representatives 
Micromatic Hone Corp. is 
now exclusive sales and serv- 
ice source in the US. for 
grinding machines manu- 
factured by A. A. Jones & 
Shipman of Leichester, Eng. 
Thoreson -McCosh, Ince. is 
now being represented in 
western Wisconsin, Minne- 
sota, and North and South 
Dakota by The Chas. W. 
Stone Co. 
Latrobe Steel Co. has ap 
pointed Mahar Tool Supply 
Co., Inc. to handle users in 
the Saginaw Valley. 
New distributor in the Phila- 
delphia area for Sandvik 
Steel, Inc. is Griffith-Raguse 
& Co., Inc. 

Coming Events 
Dec. 2-4. The Metallurgical 
Society of the American In- 
stitute of Mining, Metallurgi- 
cal, and Petroleum Engi- 
neers’ 1959 Electric Furnace 
Conference. Cleveland Hotel, 
Cleveland. 
Dec. 3-4. Tax Institute’s Sym- 
posium on The Impact of 
Taxation on Management 
Responsibility for Invest- 
ments and Operations 
Abroad. Mayflower Hotel, 
Washington. 
Dec. 15. Annual Meeting of 
The Material Handling In- 
stitute, Inc., Savoy-Hilton 
Hotel, New York. 
Dec. 15. Annual Meeting of 
Association of Lift Truck and 
Portable Elevator Manufac- 
turers, Savoy-Hilton Hotel, 
New York. 
Dec. 16. Annual Meeting of 
Industrial Truck Assoc., Se 
voy-Hilton Hotel, New York 
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PUBLISHED BY THE OHIO KNIFE CO., CINCINNATI, OHIO 


“= | NEW READY MADE STANDARD HARDENED SHAPES 








= | SAVING MONEY FOR HUNDREDS OF COMPANIES 
jin USED FOR DIES, DIE SECTIONS, FLANGE SECTIONS, WAYS, GIBS, RAILS, 
*™ 7 WEAR PLATES. CARRIED IN STOCK BY OHIO KNIFE CO., CINTI., OHIO. 
S ap Over 12 standard cross sections in 
hig a E over 80 wa now available. oe 


aguse te ings are achieved by being able to order 

from stock and in lengths up to 120”. 
They are delivered to the customer with 
cutting, forming or wear surface al- 





rgi 
b 7 ready machined, hardened and ground. 
lurgi- The soft steel backing, to which spe- 
Engi- cially hardened tool steel is clad, can 
rnace be drilled quickly for dowel and screw 
Totel, holes. The special O-Kni-Co harden- 
ing process (65-66) Rockwell to the 
Sym- full depth of tool steel along the entire 
ct of length of the section develops tremen- 
ment dous wear resistance. They are preci- 
vest sion made to the closest tolerances. 
Fions Also available are clad aluminum 
Jotel, bronze wear plates (14” thick alumi- 
num bronze clad to a tough, easily 
ng of machinable steel base.) 
g In- Zt a a a A 
F ‘a technical literature available. 
ilton e es cialis Check off—mail coupon today. 
ge i THE OHIO KNIFE CO., Dept. 100LL 
ng af § 4 Cincinnati 23, Ohio 
k and Z Se oes : Gentlemen: Please send me free copy of: 
ufac- re (0 BULLETIN-A describing 12 standard cross 


Jotel, sections in over 80 sizes 





- ee NAME 
A—Hardened Ways and Slides B—Composite Die Sections COMPANY 


C—Heel Block D—Center Clad E—Flange Slide ADDRESS 








ng of 
., Sa 
York. 
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Die Maker's Hands... 


For The 

















NOUMN DIE SETS FOR OVER 35 YEARS 


Superior has pioneered many firsts in the die set industry and today still sets the standard 
for new innovations that eliminate guess work, help speed production of dies and eliminate 
unnecessary handling. 

With over 35 years of experience in the die set industry Superior engineers are constantly 
working to develop new and better die sets to serve all industries from Rockets to Refrigerators. 


di. 
UPERIO 


sania STEEL PRODUCTS CORP 
3 2754 SO. 19th ST., MILWAUKEE, WIS. 
FOR FAST LOCAL SERVICE CALL THESE EXPERT SUPERIOR REPRESENTATIVES 















INDIANAPOLIS, INDIANA ST. LOUIS, MISSOURI MELROSE PARK, ILLINOIS BALTIMORE, MARYLAND 
— Px 4 — Clifford 5-5668 Jefferson 5-1223 Filmore 5-5910 Beimont 5-2780 & 5-9492 
CHICAGO, ILLINOIS LANSING, MICHIGAN BRADENTON, FLORIDA SYRACUSE, NEW YORK 
Off.: Randolph 6-8871 tv-9-0214 5-966) Granite 4-0458 
Res.: Keystone 9-9800 MEMPHIS, TENNESSEE MINNEAPOLIS, MINN. CHESHIRE, CONN. 2 plants fo serve you 
aren, poe gg AO " Fr. 1-132) Browning 2-4887 MILWAUKEE, WISCONSIN 

win, 2- ROC! ' i 
. : RACINE, WISCONSIN WEST NEWTON, MASS. Mitchell 5-6027 

pose dy — — 79003 Melrose 2-1900 Bigelow 4-2070 & 2-677! PLAINVILLE, CONN. 
PITTSBURGH, PA FAIRFIELD, CONN WARWICK, R. | UNION, N. J. Sherwood 7-2761 
Tuxedo 4.4040 Edison 4-4282 Turner 4-2907 Murdock 68-2270 
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THEY SPEND MORE pennies 
TO MAKE MORE dollars 


KENNAMETAL | 


tooling permits 757% 
SFM increase... 
cuts cost per piece 
almost in half 


Like many others, this plant is sacrificing pennies 
in tool costs to make dollars in production profits, 
At 50 rpm, this boring mill faced cast iron hous- 
ings at a maximum speed of 289 sfm. Each 
Kennametal cutting edge faced both sides of two 
pieces with production averaging 5 pieces per 
8-hour shift. When the maximum speed was 
increased to 510 sfm, the cutting insert had to 
be changed for each piece. 

This reduction in machining time, plus some 
additional time saved by an improved method 
of holding the workpiece, enabled production to 
increase to 9 pieces per shift. 

Sacrificing a few pennies of increased tool costs 
to make dollars in production profits is not a new 
idea. It has been proven-in-use by many prog- 









Without coolant, this Bullard lathe makes a .125 rough cut and .050 finish 
cut using Kennametal Grade K6 inserts in a Kendex* (patented) holder. 
=) Sand holes in the castings add to the difficulty of an interrupted cut. 
Photos and production data courtesy of American Coleman Company, 


Littleton, Colorado, manufacturers of trucks, tractors, front drive axles, 
and related parts. 


























ane owe ressive plants, and we will gladly send you 
24 Minute Tool Life] 15% Minute Tool Life records of such operations. These results can be 
duplicated in other plants where machines and 
Feed 027 027 talented operators have been held back by old 
eiiihn tee ideas about tooling and tooling costs. 
g Time: ‘ ‘ 
First side—rough cut 7 minutes 4% minutes Ask your Kennametal Carbide Engineer how 
ne Pe cut ar % minutes Kendex* (patented) tooling can help you get 
econd side—rough cut minutes Y% minutes . ‘ 
Second side—finish cut 5 minutes 3 minutes more efficient output from y or machines ee ul 
ails a — write direct for the booklet, ‘““There’s Profit in 
Total cutting time 24 minutes 15% minutes Retiring a Tradition.” KENNAMETAL INC., 
Latrobe, Pennsylvania. 97237 
Machine cost per hour $6.00 $6.00 “Trademark 
Tool cost per hour 075 a 
Machine and Tool cost/8 hours $48.60 $50.16 
Pieces finished per 8 hours 5 9 
Cost per piece $9.72 $5.57 





CIRCLE INFORM-A-GRAM KEY NO. 27 








28 
— 
° 6’x18" SURFACE GRINDER 
» 2 ae 
rai * Oo TTS | No. 10-H 

” 
/ Price S % 
z C 


1 $2995 


\ Complete 








~ 


~~ = 


A tremendous VALUE and a ter- 
rific, micro- precision performer. 
Priced low enough for any shop, 
but built to outperform models 
costing much more! Look at these 
superior Covel 10-H features! 





HYDRAULIC 
RAPID TRAVERSE 
A plus feature not usually included 
on a grinder under $3000 price 


















Yd ALL-NEW \ 





HYDRAULIC 
HIGH SPEED TABLE 
Infinitely variable hydraulic feed from 10 to 70 ft. 
per. minute or may be hand fed. Cross feed also 
infinitely variable, rapid or hand, from .005” to .250” 


Extra vertical capacity 
lets you do more jobs 
on the Covel 10-H, 
even those extra-tall 
jobs most grinders 
won't touch 





range. Saves time in work posi- > 
tioning. Adjusts to slower speeds 9 
akasuane 2 / HYDRAULIC SYSTEM \ 
& | Under test and development for more | 
& than four years. Covel’s unique, sim- 
6 | plified hydraulic system brings you | 
& all the benefits of hydraulic feed for 
gS \ less while maintaining top perform- / 
= ance . . . table speeds from 10 to 
\ 70 ft. per minute. 
BIG \ Fad 
16)” ee Pa 
ee - 
VERTICAL 
CAPACITY 

















Micro-Precision a Covel Tradition-Since 1874 


Ask for Bulletin 7.129, 





BENTON HARBOR, MICHIGAN 
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YOU SHOULD 
KNOW 


Now serving as vice president 
of manufacturing for all Leece. 
Neville Co. divisions is George 
B. Howell. 

C. Robert Stone was recently 
named chief production engj- 
neer at Potter and Brumfield. 

The Elwell-Parker Electric Co, 
has named Robert G. Vance 
chief development engineer, 

Taking over as manager of 
quality control at Latrobe Stee] 
Co. is Richard P. Simmons, 

The board of directors of the 
United - Greenfield Corp. has 
elected Woodrow Tichy a vice 
president. He continues also as 
general manager of the Whit- 
man & Barnes Division. 

Appointment of O. J. Maha as 
president and general manager; 
of Hannifin Co., Division @ 
Parker-Hannifin Corp. was 
cently made known. He sg 
ceeds Ellwood G. Peterson wh 
continues as vice president 4 
director of Parker - Hanni 
Corp. Heading new divisions af 
H. H. Adams, Power Cylindé 
Division; M. E. Lawrence, M 
chinery Division; and Z. J. Lan 
sky, Air Valve and Crown Divi 
sion. : : 
PIC Design Corp. announced 
the appointment of Rowland Fy ~ 
Schwenker as vice president and 
general superintendent. 

Promotion of Clifford L. John- 
son of AC Spark Plug Division 
of General Motors to manufac 
turing manager of Hyatt Bear” 
ings Division was recently an- 
nounced. James L. Elliott suc- 
ceeds Johnson as director of pro- 
duction engineering at AC. 

Staff changes at Landis Ma- 
chine Co. include election of 
Leslie M. Hess as vice president 
and assistant general manager: 
H. L. Steck, controller-treasurer; 
E. C. Hanna, director of engi- 
neering; and George W. Lyman. 
chief research engineer. 


.. Continued on page 3@ 


























Right before your eyes... 


A 27% (or more) INCREASE 
in LATHE PRODUCTIVITY! 


Push-Button Zeroing . . . you're 
instantly and automatically ready to 
measure off the next distance. 


The DISTOMETER, a totally new precision instrument, greatly in- 


creases lathe output... 


Because — 


It provides a much faster, more convenient and more reliable means of spotting 
tool position and measuring longitudinal cut‘ing distance than any other available 
device. 

It has motorized, Push-Button Zeroing. Lets you reference instantly at any point 
in the carriage travel for continuous measurement to any other point. 

It puts accurate, well magnified, man-size readings in front of the operator so he 
can follow progress of the tool and know instantly when it has covered the 
required distance. 

It requires no set up, no positioning, no mastering. Ready to measure directly 
at the touch of a button. 

ANY MANUALLY OPERATED LATHE... OLD OR NEW ... BIG 
OR SMALL . .. CAN USE THE DISTOMETER PROFITABLY! 

Write for brochure. 


FEDERAL PRODUCTS CORP. 
92312 Eddy Street, Providence 1, R. I. 


AAFEDERAL F..2 


FOR RECOMMENDATIONS IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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If you have short run jobs re- 
quiring close tolerance control, 
can now 


Automatic Gaging 


provide important economies 
available heretofore only in 


mass production operations. 


Typical is an automatic gage 
now in use by a bearing manu- 
facturer. This machine with 
quick-change tooling inspects 
and classifies 12 different types 
of parts in an 8 hour shift. Bush- 
ing type parts from the bar 


machines are automatically 


ey 


bi ned she 


Automatic Gaging 


Now Profitable 


(> For Short 


Runs 


It protects product quality 
by 100% inspection 


_ It reduces inspection time 


It eliminates the costly 
errors of manual inspection 


It has become economically 
sound due to the recent de- 
velopments which have given 
the automatic gaging machine 
a high degree of flexibility. 


segregated into 7 size classifications involving OD, ID and 


width. The savings are significant. 


Investigate automatic gaging for your operations. Write the 
Sheffield Corporation, Dayton 1, Ohio, U.S.A., Dept. 20. 


Or ab —, 
Me "jm... 


eA 


facture and t for 


ms 
EEED Conpor@eon 


SS. LOG or "ot Bendix Aviation one 
a 
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... Men from page 28 

Edward M. MacDougall is now 
serving as general manager of 
The Richard Brothers Punch 
Division of Allied Products 
Corp. 

New supervisor of metallo 
graphy at Adams Carbide Corp, 
is Jack H. Powers. 

Three automotive production 
men have been named by Her. 
cules Motors Corp. J. G. Rongit. 
sch is now assistant to the direc. 
tor of manufacturing; Keith PD, 
Evans, takes over as manager of 
quality control; and Alfred A 
Novelli, is on special assignment 
to the director of manufacturing 

W. Thomas Gettig, assistant to 
the vice president of Rockwell 
Mfg. Co.’s Meter and Valve Dj- 
vision, has been named vice 
president and general manager 
of the LFM Mfg. Co., a wholly. 
owned subsidiary. 

Recently appointed manager 
of development and research for 
The Heald Machine Co. is George 
H. Lockwood. 

New assistant vice president 
and manager of gaging and auto 
mation systems divisions of The 
Sheffield Corp. is Louis Polk, Jr, 

Election of Harold D. North, 
Jr., as president of The Ferry 
Cap & Set Screw Co. has been 
announced by the company. 

The Hanson-Whitney Co. re 
cently announced the election of 
Brenniss G. Tyrrell as executive 
vice president and Oliver B. 
Ellsworth as chairman of the 
board of directors. 

Chester E. Grigsby, vice presi- 
dent and director of American 
Steel Foundries and general 
manager of its Transportation 
Equipment Division, became 
head of this division, succeeding 
Charles L. Heater who retired. 

Argo G. Pison has been ap 
pointed manager of quality com 
trol of Bridgeport Thermostat 
Division, Robertshaw - Fulton 
Controls Co. 

New president of Castings En- 
gineers, a division of Consolidat 
ed Foundries & Mfg. Corp., 8 
Joseph H. Cadieux, 
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Branch 





Photo courtesy of 


Werner Die & Sta 
Cary, Ilinois, mok 


Lists and discusses 


es and Distributor Asse 


mping Co-- 
ers of this die. 


mbly Plants in all Tool 


11, times 
actual size 


PIECES 


EL DIE 


ft-mounted spring shown 


” _ no burrs allow 
his calls 


on the intricate sha 


003”, minus - 
is better than 240 a minute. T 


and stamping S 
for die-making precision—and a precision die set. 
Reliable, consistent precision of the Danly Die Set pro- 
vides the closure accuracy necessary to the performance of 
this fine die. After this unusually long run of a precision 
stamping in a tool steel die, the die set is in good condition. 
Danly production methods consistently maintain the high- 
est standards of die set precision through individual con- 
trol of every critical dimension. Thousands of fine tool an 
die shops agree that the finest die set obtainable is usually 
the lowest cost insurance on any die-making investment. 
Find out how Danly precision can save money for you. 


Tolerances 
here are plus 


Write for new folder on 


“The Importance of Die Set Precision” 
dimensions - -- 


e Set precision 


s how and why co 
making operation. 


is vital in every die- 
Send for a free COPY- 
making Centers 
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Models 400 and 600 Erickson Speed 
indexers i lex te 


ERICKSON INDEXERS- 


p accuracy 
Angula the economical way to smash automation bottlenecks 


within 2 minutes... 


4} rac Even the most elaborate automatic production line can bog down 
repetitive accu y expensively without rapid and accurate automatic parts positioning. 


in low ‘tenths" of : | 7 
in low fen That's where Erickson Indexers really pay off. For you can interlock 
them into your production set-up with micro switches and solenoid valves. 
a thousandth The hardened and ground lock pin operates in conjunction with the 
actuating mechanism to assure positive positioning and angular accuracy 
within 2 minutes of a degree. (Repetitive accuracy is no indication of 
angular accuracy. Erickson holds repetitive accuracy in low “tenths” of 
a thousandth.) And Erickson Indexers can maintain this great accuracy 
because their adjustable, self-contained shock control unit delivers a 

cushioned rotary load to the mechanism, thereby reducing wear. 


Speed to keep lines moving . . . accuracy to reduce rejects . . . long 
life to cut maintenance and capital investment — all add up to Erickson 
Indexers, the economical way to smash automation bottlenecks. 


Write for Erickson Catalog K today! You'll find many interesting applications 
for all Erickson holding tools. Take advantage of our free engineering service. 
An Erickson field engineer will gladly work with you for production economy. 


Erickson Toot. Company 


34451-12 SOLON ROAD ® SOLON, OHIO 


COLLET CHUCKS + FLOATING HOLDERS + TAP CHUCKS + TAP HOLDERS + AIR-OPERATED CHUCKS 
EXPANDING MANDRELS + SPECIAL HOLDING FIXTURES Aan 
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CRASHING THE COST BARRIER 


THE COST BARRIER which confronts manufac- 
turing Management today is one which sepa- 
rates sales from no sales, profit from loss and, 
ultimately, survival from disaster. 


If this seems too strong a statement for you 
to accept, cut its implications by half and we 
still have a challenge that will take metal- 
working’s best brains, economics, productivity, 
innovations and ingenuity to meet. 


However thin you slice it, what it adds up to 
is that some of your competitors are doing more 
about cost reduction than others — some are 
leading, and some are trailing. Consequently, 
you have your own pretty good idea as to just 
who will be around ten years from now, and 
who will have fallen by the wayside. 


Editorially, it is our job to keep you on top 
of the trends, developments, and accomplish- 
ments in applying cost reduction practices to 
your production. Our sole evaluation of an edi- 
torial presentation becomes: Will it help you 
crash a cost barrier? This is our yardstick — be 
it re-tooling —- automatic assembly — reliability 
engineering—hydraulic and pneumatic controls 
— heat treating or cold working. 


It is our job to communicate these findings; 
as it is yours to study them in terms of your cur- 
rent performance — what and where you can 
improve to effect cost reductions, and, most im- 
portantly, what your competitor could be doing 
toward the same end. 


Today’s communications make no secret of 
potential cost reduction methods and the need 
for them. Our editorial staff keeps these lines 
open, feeding you the observations, “success 
stories” and research and development accom- 
plishments which we accrue through plant vis- 
its, technical conferences and demonstrations. 


At these gatherings we see you and your com- 
petitor there for the one and only purpose of 
improving your positions cost-wise. Your cry- 
ing need now for crashing the cost barrier is no 
hush-hush matter. Adjusted as you may have 
become to being in competition with your do- 
mestic competitor, both of you are now bucking 
the foreign import that’s showing up in your 
field. 


With his lower costs, the fractional labor rate 
he pays, his hunger for a slice of your market- 
ing pie, you and your domestic competitor are 


under still greater pressure to modernize, up- 
date your methods, and re-tool the last bit of 
fat out of your cost and selling price. 


A few weeks ago we were with many of you 
at the Cincinnati Milling Machine Company’s 
75th Anniversary disclosure of new machines, 
methods and controls. We saw you — and your 
competitor — evaluate each demonstration in 
terms of “what will this do for me?” — “how 
much more thrust will this new setup give me 
against my cost barrier?” 


We hope you were as impressed as we were 
by the number of new machine tools you saw 
throughout “the Mill’s” production areas: some 
270 machines purchased and put to work in the 
past five years! This communication from them 
you heard loud and clear, “We practice what 
we preach!” 


Still more recently, nearly thirty of you were 
“classmates” with Managing Editor Carol Reuss, 
enrolled in one of Kearney & Trecker’s “Mil- 
waukee-Matic” two-day workshop sessions. 


When the school bell rang you appeared with 
drawings and sample workpieces under your 
arm — representative of cost barriers you are 
facing. You knew what these pieces were cost- 
ing you to produce. You and your management 
invested dollars and manhours to find out what 
a tape-controlled manufacturing machine could 
do to the costs you’ve been living with. You 
were shown how to convert your drawings to a 
punched tape, and the machine “communicated” 
new operating figures on tools, tool changes, and 
machine-hours per workpiece for you to eval- 
uate. 


Cost reduction communications come in many 
sizes, styles and flavors. Some are hard to take, 
but in the face of rugged competition it doesn’t 
take much prove-out in cost reduction to sugar- 
coat a bitter pill. 


Be it editorial page, advertising page, plant 
visit, technical society program or trade show, 
today’s communicable knowledge on crashing 
the cost barrier is there for those who seek it. 


Za 


Editor 
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A Method of Machining 
That Pays Off 
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GREENLEE 
1G} 





Greenlee standard Automatic Bar Machines, adapted for second 
operation work, profitably machine a wide variety of parts. Long 
shafts or short pieces are automatically loaded into the work spindle 

“ by any of the various loading arrangements shown. Parts are loaded 
REAR LOADING MAGAZINE in one position during the machining cycle, and machined in the 
a, remaining five cross slide and end working positions. For more 
information, see your Greenlee Distributor. 


Lo GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 


®@ Multiple-Spindie Drilling and 
Tapping Machines 





© Transfer-Type Processing 
HAND LOADING Machines 
@ Die Casting Machines 


@ Six and Four-Spindle Automatic 


Bar Machines 


@ Hydro-Borer Precision Boring 


Machines 
WRITE FOR CATALOG No. A-405 














GREENLEE 


BROS. & CO. 





1744 MASON AVE. 
ROCKFORD, ILL. 
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Fig. 1. A swaging machine. 


... about rotary swaging 


by Keith Bernhardt 








Conclusions as to the advantages of rotary swaging, pre- 
sented in last month's article, are backed up here by an 
investigation of the metallurgical aspects of rotary swaging. 
These physical and metallurgical tests, conducted by Fenn's 
Engineering Department and checked by an independent re- 
search laboratory, present interesting results that should 
open new horizons to the process engineer. 








SWAGING TESTS COVERED 
HERE were conducted on a #4F 
rotary swager (Fig. 1) using con- 
ventional die design. The ma- 
chine used was a stock 714 hp 
model and all reductions were 
accomplished in one pass. 

The two materials selected for 
testing were a low carbon cold 
rolled steel rod, and a 2024 ST 
aluminum rod. In both cases the 
Starting diameters were 0.875” 
and area reductions were to be 
22%. All surfaces were clean 
and clear of lubricant which 
might affect the end results. 

Physical properties of the ma- 
terial were examined before 
Swaging and after swaging, tak- 
ing into consideration its effect 
on 1) hardness, 2) elastic limit 
(yield point), 3) ultimate 
strength, 4) surface finish, and 
5) material density. 


The first test on steel brought 
the rod down to 0.770” dia. It 
was then sectioned longitudinal- 
ly, etched, polished, and exam- 
ined under a metallurgical mi- 
croscope. An enlargement is 
shown in Figure 2. This clearly 
indicates that grain flow is not 
interrupted by metal movement 
and that a smooth continuous 
proportionally refined grain re- 
sulted. 

The table in Figure 3 gives 
other results. The increase in 
elastic limit (yield point) of ap- 
proximately 10% without any 
noticeable increase in ultimate 
strength is of particular interest 
as is the improvement in sur- 
face finish. Starting with a 
turned finished rod of 150 rms 
the surface finish was improved 
to 15 rms. 


Results of the second test, on 


aluminum, start with Figure 4. 
This again is a 1% times en- 
larged photograph of the longi- 
tudinal section after etching and 
polishing indicating no interrup- 
tion of grain flow and good re- 
finement. When subjected to the 
same metallurgical and physical 
tests a substantial increase in 
the elastic limit was noted. The 
table in Figure 5 illustrates the 
increase from 47,900 psi to 79,- 
900 psi, or an increase in usable 
strength of 67%. The ultimate 
strength was increased from 68,- 
500 psi to 82,000 psi, or an in- 
crease of only 19%. 

Of particular interest is the 
fact that by rotary swaging the 
usable strength of the aluminum 
alloy almost approaches the ul- 
timate strength. When consid- 
ered in the light of only a slight 





Mr. Bernhardt, a Purdue grad- 
uate, has been with Fenn Man- 
ufacturing Co. for 12 years. He 
is currently a Sales Engineer 
there. Prior to that he was an 
experimental engineer at Pratt 
& Whitney Aircraft and a field 
engineer at Hartford Empire 
Co., a division of Emhart Man- 
ufacturing Co. 
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Fig. 2. A 1%2X enlargement shows 
a sectioned steel rod after swaging. 
Note the smooth continuous grain 
flow and refinement. 


increase in hardness from Rock. 
well B 78-81 to Rockwell B 93 
it is obvious that significant re. 
sults can be achieved. Again an 
improvement in surface finish 
from 60-80 rms to 20-40 rms js 
significant. Further, stress con- 
centrations produced by conven. 
tional machining is eliminated, 

With reference to the increase 
in usable strength, indicated in 
Figure 5, it becomes apparent 











Hardness Yield Tensile Hardness Yield Tensile Surface Finish (RMS) 

Sample Starting Rockwell Strength Strength Finished Rockwell Strength Strength ~~ | — 

Number Material Process Diameter ‘C”’ (PSI) (PSI) Diameter ‘’C” (PSI) (PSI) Before After 

1 Low Carbon Turned 0.875 10/15 67,990 73,660 0.770 10/15 67,990 73,660 150 100 
CRS 

2 Low Carbon Turned 0.875 10/15 67,990 73,230 0.770 10/15 67,990 73,230 150 100 
CRS 

3 rd Carbon Swaged 0.875 10/15 67,990 73,660 0.770 20/25 72,650 72,650 150 15 

4 oA Carbon Swaged 0.875 10/15 67,990 73,230 0.770 20/25 70,960 72,050 150 15 
CR 








Fig. 3. Results of examination after swaging a 0.875” 
dia steel rod to 0.770” dia and comparing it with a rod. 





Fig. 4. A 1%4X photo of a sec- 
tioned aluminum rod after swaging. 
Here too there is uninterrupted 
grain flow and refinement. 


that the load carrying capacity 
of a swaged smaller diameter 
can actually be greater than that 
of the larger diameter from 
which it was swaged. For exam- 
ple, the aluminum rod _ whose 
starting diameter was 0.875” had 
an area of 0.6 sq in at 47,800 psi 
or a total strength of 28,600 lbs. 
This rod was then swaged to 
0.770”, effecting a reduction in 
area to 0.465 sq in at 79,900 psi 











Hardness Yield Tensile Hardness Yield Tensile Surface Finish (RMS) 
Sample Starting Rockwell Strength Strength Finished Rockwell Strength Strength B + e Aft . 
Number Material Process Diameter “— (PSI) (PSI) Diameter — (PSI) (PSI) erore er 
1 22024 St Turned 0.875 78 47,830 68,489 0.770 78 47,830 68,480 60-80 60-80 
Aluminum 
2 #2024 St Turned 0.875 81 49,240 69,480 0.770 81 49,240 69,480 60-80 60-80 
Aluminum 
3 #2024 St Swaged 0.875 78 47,830 68,480 0.770 93 79,910 82,070 60-80 20-40 
Aluminum 
4 22024 St Swaged 0.875 81 49,240 69,480 0.770 93 80,450 84,670 60-80 20-40 
Aluminum 








Fig. 5. Results of examination of a 0.875” dia aluminum rod after 


reduction to 0.770” dia. The comparison is made with a turned rod. 
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Fig. 6. Comparison photo-micro- 
graphs (200X) showing the steel 
rod before (left) and after (right) 
swaging. Note the increase in den- 


sity. 


or a total usable strength of 37,- 


000 Ibs. 

Similarly with the low carbon 
rod, the starting area was 0.6 sq 
in at 67,990 psi or a total usable 
strength of 40,700 lbs. When 
swaged to effect a reduction in 


Fig. 7. Comparison photo-micro- 
graphs (400X) showing the alumi- 
num rod before (left) and after 
(right) swaging. Here again the 
change in density is significant. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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area to 0.465 sq in at 72,650 psi 
there is a total usable strength 
of 33,800 lbs. The increase in 
usable strength of 7.3% is ac- 
complished; other means of re- 
duction might have reduced the 
usable strength. 


These tests show clearly the effect 
of swaging on materials whose char- 
acteristics lend themselves to work 
hardening and should give product 
designers and manufacturing engi- 
neers confidence to include swaging 
in their processing, where applicable. 


— W.E.H. 




















Back-Counterboring 
Done from Internal 
Face of Crankcase 


Back-counterboring from the 
internal face of a crankcase is 
possible on a machine designed 
and built by Zagar, Inc. The ma- 
chine drills, reams, taps, and 
back-counterbores 21 holes in 
each of 9 cylinder heads. Back- 
counterboring is done by a spe- 
cial spindle (inset) which brings 
the tools automatically into cut- 
ting position, allowing them to 
be rotated in the case. 














Tape- 
Controlled 





Fig. 1. Turret punch 
press is controlled by 
tape inserted into the 
GE console cabinet. 
This Type A-100 
Weidematic press 
pierces large metal 
sheet at the rate of 
30 hits/min. 
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Turret Press Speeds Piercing 


WHEN A SPEEDY TURRET 
PUNCH PRESS is operated by 
tape control, existing production 
records are bound to fall. At 
General Electric’s Specialty Con- 
trol Department, the Weidemat- 
ic tape-controlled turret punch 
press has done just that. 

On short run piercing opera- 
tions at the plant, holes of any 
size or shape up to 8” dia are 
produced in less than one fifth 
the time required with a manu- 
ally operated turret press. The 
100-ton capacity automatic press 
has a throat depth of 63” and 
can pierce sheet metal or plate 
up to 60” x 100” x 3/” thick at 
a rate of 30 hits, min. 


The new press was designed 
by the Weidemann specifically 
for use with General Electric’s 
modified Mark III numerical po- 
sitioning control, which automat- 
ically directs tool selection, ma- 





terial positioning and piercing. 
This integrated machine control 
eliminates multiple die sets, lay- 
out, tool setup, and multiple ma- 
terial handling. In addition to 
high speed locating and piercing, 
the tape control provides accu- 
racy and repeatability. 

Operation of the Weidematic 
is reduced to pushbutton sim- 
plicity. All of the information 
required to complete a job is 
programmed on a_# standard 
eight-channel, 1” wide tape. The 
operator simply loads the mate- 
rial on the press table, inserts 
the tape in the tape reader, and 
starts the press. 

The material is moved in-or- 
out and crosswise to the desig- 
nated centerline dimension at a 
speed of 600 to 800 ipm, while 
the turrets rotate to bring the 
proper punch and die into pierc- 
ing position in less than two sec- 


Fig. 2. Large sheet 
is secured by two 
workholders while 
other two clamps 
are in withdrawn po- 
sition to allow 
punching close to 
edge of sheet. 


onds. As soon as all three mo- 
tions are completed, the press 
trips. 


Tape preparation is done by 
either a standard tape punching 
unit, working to a chart listing 
the X and Y dimensions and tur- 
ret station number for each hole, 
or by an Auto-programmer de- 
veloped by General Electric. This 
latter unit can produce a tape 
from a dimensionless line draw- 
ing using an optical system. With 
this method, drafting time can 
be reduced 75%. 


Substantial savings in tooling 
costs are possible since only one 
punch and die of a size are re- 
quired, regardless of the number 
of openings. Large rectangular 
openings can be made by a se- 
ries of hits with a single tool. 
All tools normally required are 
in the turret ready for use; up 
to 36 tools can be mounted. 


Automatic workholders (Fig. 
2), sensitive to signals generated 
by proximity pick-ups, are used 
to permit punching close to the 
edge of the sheet without inter- 
rupting the machine cycle for 
manual relocation of clamps. 
When the pick-up head registers 
with a profile cam located front 
of the turrets, the workholder 
jaws open and the clamp is re- 
tracted. Conversely, when the 
head moves away from the cam 
the workholder returns and re- 
clamps the sheet. end 
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Machined Nylon Tubing 


Doubles Expansion Arbor Range 


A TOOL REDESIGN PROJECT 
at the A&C Engineering Co., 
Warren, Michigan, resulted in a 
greater range of expansion for 
their hydraulic expansion ar- 
bors and chucks. The major 
parts in the redesign are pres- 
sure expansion sleeves machined 
from Polypenco-nylon tubular 
stock. 

Designers more than doubled 
the previous expansion range by 
using nylon sleeves as pressure 
bags or pressure containers, Un- 
supported nylon does not hold 
the extreme tolerances in ma- 
chining that are required for the 
arbors and nylon would also 
stretch and not recover ade- 
quately under the high pres- 
sures. They solved this problem 
by surrounding the nylon ex- 





Fig. 1. 


pansion sleeve with a split steel 
outer arbor. 

Substantial savings result 
from the use of nylon tubing 
manufactured by The Polymer 
Corporation, Reading, Pa. Prop- 
erties of the tubular stock are 
the same as nylon rod but mate- 
rial costs for tubing, in the sizes 
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Production costs are held to a minimum by machining the 
nylon sleeve from Polypenco-nylon tubing. The 5” OD x 454” ID 
tubing cost is less than half that of solid nylon bar stock of the same 
OD. The tubing requires only light finishing cuts, while making the 
sleeve from solid bar stock would waste 85% of the material plus 
the machining time to remove it. 


used by A & C, are less than half 
that of nylon rod. In addition, 
the great percentage of the ny- 
lon bar would be wasted. A typi- 
cal nylon sleeve, Figure 1, would 
require several extra machining 
operations to hog out 85% of the 
material before attaining the 
size of the Polypenco tubing — 


Fig. 2. Hydraulic pressure applied 
by the actuating plunger expands 
the nylon sleeve against the split 
steel outer arbor. This method 
more than doubles the expansion 
range of A & C _ Engineering’s 
chucks and arbors. Previously, with 
solid steel outer arbors, expansion 
was limited to 0.003” per inch of 
arbor diameter. Using the nylon 
sleeve as an hydraulic pressure con- 
tainer and slitting the steel outer 
sleeve allows 0.007” to 0.008” ex- 
pansion per inch of arbor diameter 
without sacrificing accuracy. 
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5” OD x 45%” ID. By using tub- 
ing, only light finishing cuts are 
required to attain the final di- 
ameters. 


The finished nylon sleeves are 
used as a bladder or diaphragm 
to transmit hydraulic pressure 
to a split sleeve steel arbor sim- 
ilar in design to the original 
metal sleeves except for small 
longitudinal slits inserted 
around the sleeve. Depending on 
the arrangement of the slits in 
the steel outer sleeve, as much 
as 0.007” to 0.008” expansion is 
obtainable per inch of arbor di- 
ameter. Limitations on arbors 
made with solid steel are 0.003” 
expansion per inch of arbor di- 
ameter. In many applications, 


more expansion is desirable to 
enable faster loading and un- 
loading and to allow for greater 
variation in workpieces. 


Expansion in the patented ar- 
bor is hydraulically controlled. 
By moving the piston forward, 
hydraulic fluid is forced from 
the piston chamber into the area 
between the arbor body and the 
expanding sleeve, as shown in 
Figure 2. This force, measured 
in thousands of pounds per 
square inch, stretches the sleeve 
outward with controlled accu- 
racy. 


This technique permits posi- 
tive internal and external loca- 
tion for inspection or machining 
even though the locating sur- 
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Fig. 3. Increased expansion enables 
the chucks and arbors to conform 
to greater variation in the work- 
pieces. The hydraulically expanded 
arbors establish the true centerline 
of the part for inspection or addi- 
tional machining operations even 
though the locating surface be tap- 
ered, bell-mouthed, or out-of- 
round. 


face, itself, may not be true or 
within the tolerance required, 
The expanding sleeve conforms 
to the contour of the locating 
surface as shown in Figure 3. 
Whether the ID is tapered, bell- 
mouthed or out-of-round, the 
hydraulically expanded arbor 
fills the hole and locates the 
true center line of the part. This 
enables further machining of 
the part with dimensions accu- 
rately located from the true cen- 
ter of rotation. By conforming to 
the shape of the part, the arbor 
bears on the entire surface and 
produces maximum holding 
power. 


Pressures used with nylon 
sleeve arbors are extremely 
high — 20 to 30,000 psi. Some 
special applications have been 
much higher. Accuracy of loca- 
tion is within 0.0001” concen- 
tricity. The same principle is 
used for both chucking and ar- 
bors. When a chucking opera- 
tion is required, the hydraulic 
pressure is applied to the OD of 
the nylon sleeve and pressure 
is exerted inward onto a steel 
sleeve. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 











Valuable Reprints for You 
Industry Agrees on “Building Block” Standards 


by William E. Hoffman 


Your Guide to Heat Treating Equipment 


by Charles Weiner 


For single copies, write the editor, Tooling & Production Magazine 
1975 Lee Road, Cleveland 18, Ohio 
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Short Run Identification Plates 


SMALL QUANTITIES OF A 
SPECIAL identification plate 
are occasionally needed for cer- 
tain jobs. The quantity may be 
three, five, or possibly eight, but 
still only a small number. The 
need may be for an identifica- 
tion plate that is used only pe- 
riodically — 12, 15, or 20 a year. 

Ordering plates in small lots, 
however, is not economical. A 
review of purchasing records for 
three simple rectangular plates 
reveals the costs shown in Fig- 
ure 1. 

The procurement of a surplus 
quantity in order to obtain a 
good price break brings about 
another area for consideration 
— stocking. Can the price break 
realized in obtaining a surplus 
quantity be justified if the sur- 





by L. G. Harrison 











Plate A Plate B Plate C 
25 pes $26/lot 20 pes $19/lot 5 pes $18/lot 
5 pes $26, lot 50 pcs $26.50/lot 10 pes $19/lot 
10 pes $26/lot 










O) 








Fig. 1. Cost of plates procured from nameplate manufacturer shows 
that it is not economical to buy them in small lots. 


plus must be stocked for extend- 
ed periods of time? It costs a 
company a great deal of money 
to have slow moving stock sit- 






Fig. 2. Plates made by 
commercial processes. 
Photographic method 
produced plates in pro- 
cess (a). Light-sensitive 
ink was used for plates 
in process (b). 


INSTRUMENT TRAINER 


Y G ATTACHMENT 


ting on shelves. 

Link Aviation, Inc. was faced 
with this problem. We needed 
identification plates for spare 
orders on old assembly units. 
These units were never ordered 
in sufficient quantities to war- 
rant stocking the necessary iden- 
tification plates. 

We attach a patent plate to 
our major products (flight simu- 
lators, computers, and precision 
testing equipment). The patent 
plate is reviewed three to five 
weeks prior to delivery of the 
equipment. This review deter- 
mines if the patent plate is up- 
to-date with the latest patent 
numbers. 

A policy such as this assures 
us of being current with our pat- 
ents. It also makes it impossible 
to carry quantities of the patent 
plate in stock. This three to five 





Mr. Harrison is Supervisor, 
Standards Publications Depart- 
ment, Link Aviation, Inc., 
Binghamton, New York 
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Fig. 3. Link developed its own process for making these identification 
plates for aviation products. 


week review period makes it im- 
possible to order a patent plate 
even if we were willing to pay 
the premium price. 


Commercial Processes 


Approximately one and one- 
half years ago, the Standards 
Department in conjunction with 
Tool Design started to investi- 
gate the fabrication of identifi- 
cation plates for small quantity 
requirements. The study started 
with two existing commercial 
processes. 


One involved a permanent pho- 
tographic reproduction on clear 
anodized aluminum plates, 
which are supplied to the user. 
Processing of plates can be done 
in any company photo depart- 
ment or by any local photo 
agency. 

Chemicals used in this process 
are readily available at photo 
supply dealers. The normal proc- 
ess results in black images on 
the aluminum background. A 
supplementary staining will pro- 
vide color combinations of black 
and red, green, or gold. Figure 
2(a) illustrates plates made by 
this process. 


Another commercial method 
uses a metal plate coated with 
a light-sensitive ink. All proc- 
essing materials are supplied to 
the user. The metal plate is 
anodized in many standard col- 
ors with a glossy or dull finish. 
Processing is quite simple and 


can be done without special 
equipment. 

Steps in the process are: 

1. Expose the light - sensitive 
plate through the use of a film 
negative or film positive and a 
photo flood lamp. 

2. Insert in hardener solution 
and wash. 

3. Insert in etch solution and 
wash. 

4. Remove ink. (This is an op- 
tional step.) 

This process produces an 
etched plate, the etch being 
roughly 0.0005” deep. Figure 
2(b) illustrates plates made with 
this process. 


Do It Yourself 

Investigation of commercial 
methods indicated what could 
be done to supply a small quan- 
tity of identification plates. We 
then decided to go one step fur- 
ther and prepare the sensitized 
metal ourselves, so we could 
control the color as well as pro- 
duce the prepared metal at less 
cost. 

Many problems had to be 
solved before we could succeed. 
Proper adhesion of the photo re- 
sist was our first problem. This 
phase was discussed with photo- 
engraving representatives and 
the problem resolved. We deter- 
mined the best etchant by con- 
sulting etchers and by trial and 
error. 

After solving the major prob- 
lems, this process was adopted: 


1. Preparation of Metal — The 
material selected for best re. 
sults is 5052 (52S) half hard alu- 
minum, Thickness is determined 
by past identification plate re. 
quirements. The size of sheet is 
determined by the operation 
procedure. 


The aluminum is color anod- 
ized to the desired color. Color 
anodizing serves as a bond for 
the Kodak Photo Resist (KPR), 
and it also gives the desired col- 
or of the end product. A dull 
color anodize is obtained by a 
light sand blasting or etching 
prior to anodizing. 

The anodized aluminum is 
then treated with KPR, applied 
according to manufacturer’s in- 
structions. The aluminum is then 
whirled under an infrared heat 
source so the KPR properly ad- 
heres to it. The heat was omit- 
ted in early tests and the KPR 
was not stable in the etch solu- 
tions. 


The treated aluminum is now 
light sensitive, comparable to 
photographic film. 

2. Art work —As with any- 
thing of a photographi¢ nature, 
a negative is needed to make a 
positive. This process uses a film 
negative or a film positive, de 
pending upon the desired end 
result. The art work and nega- 
tive may be prepared in any 
manner. The final film negative 
or positive must be to the exact 
scale of the identification plate. 














— 7 


er = ' 





DECEMBER 1959 


To determine whether a film 
negative or a film positive is re- 
quired it is necessary to keep in 
mind that light going through 
the clear areas of the film will 
cause the sensitive plate to re- 
main as it is—a color anodize. 
The unexposed area will be 
etched away. 


3. Identification plate — The 
film negative is placed against 
the treated surface of the metal 
and exposed to light per instruc- 
tions relative to the KPR. The 
plate is placed in the KPR de- 
veloping solution to set the re- 
sist solution. After developing, 
the plate may be placed in a 
dye solution to color the area 
which will not be etched. 


The exposed metal is then 
placed in an etchant and the un- 
exposed area etched away. This 
results in an anodized identifi- 
cation plate with plain alumi- 
num etch areas. The KPR that 
protects the anodized area is re- 
moved by wiping the plate with 
KPR thinner. 


4. Finishing the plate — The 
plate can now be trimmed to 
the desired size. This can be 
done on a small foot shear, or if 
the material is a foil or thin 
metal, on a heavy duty paper 
cutter. 


A solvent activated adhesive 
can be applied to the back side 
of foil or thin material and al- 
lowed to dry. The adhesive may 
be activated at any time by a 
good solvent, such as carbon tet- 
rachloride, trichloroethyne, lac- 
quer thinner, or acetone. 


Plates made by the above 
process are shown in Figure 3. 


Improvements Found 


The process described has been 
improved upon as a result of re- 
cent experiments at Link. We 
now use an enamel-etch process 
to produce our patent plates. 

In this process the 5052 half 
hard aluminum is clear anod- 
ized as a bond for the KPR. The 
plate is coated with KPR, ex- 
posed to light, and etched to a 
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depth of 0.003” to 0.005”. A thin 
coat of a good thermosetting 
enamel is sprayed on the plate 
to color it. 


The plate is baked at approxi- 
mately 300°F for five min. It is 
then sanded with a fine sandpa- 
per to remove the enamel from 
the high spots. Any marring of 
the enamel in the etched areas 
will clear itself in the baking se- 
quence. The plate is then baked 
according to the enamel manu- 
facturer’s requirements. 


Results of our experimental 
work will permit us to make our 
patent plate to match current 
identification plates at a reason- 
able cost. 


The processes described are 
also ideal for labels, dials, scales, 
schematic labels, and diagrams. 
An individual’s experience and 
imagination will bring to mind 
many other possibilities. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 





Fans Made from ‘Scrap’ Steel 


Scrap steel, remaining after 
holes are punched in the casings 
of space heaters for the place- 


ment of fans, is being utilized to 


cut costs at Reznor Manufactur- 


ing Co. The company is using the 





circular steel pieces, formerly 
discarded, to fabricate a one- 
piece four-bladed propeller fan. 
Made from Jones & Laughlin’s 
20 ga commercial quality cold 
rolled sheet, the steel blades cost 
less and function as efficiently 
as the aluminum fan blades the 
company previously purchased 
from outside suppliers. 

The hole punched in the case 
varies in size from 12” to 18” dia, 
depending on the size of the 
space heater casing. Fabrication 
of the steel blade from the blank 
is relatively simple. The fan 
blade is blanked in one opera- 
tion. The hub, a screw machine 
product, is then riveted to it. 
Next, each blade is set precisely 
at proper pitch, and then elec- 
tronically balanced. 
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High Speed Threading With Carbides 


A METHOD FOR ACCURATE 
high speed threading with car- 
bide tools is gaining popularity 
in this country and in Europe. 
Lathes with automatic, cam con- 
trolled slide movements and an 
arrangement for maximum ri- 
gidity of the supporting saddle 
are the main features of this 
Cri-Dan technique. 

In developing the method, ba- 
sic requirements of a threading 
cycle were considered. This cy- 
cle can be represented schemati- 
cally by a rectangle, with one of 
the large sides representing the 
cutting stroke and the other 
large side, the return stroke. The 
smaller sides represent the re- 
coil at the end of the cutting 
stroke, and the penetration into 
the workpiece. Depth of thread 
is obtained by a repetition of 
this basic cycle. The same cut- 
ting pass is performed each time 
with increasing depth, until the 
desired depth of thread has been 
obtained. 


Lead is obtained by the ratio 


Fig. 2. Threading tools and other 
carbide form tools are profiled by 
lapping on Cri-Dan’s Profilap ma- 
chine. 





Fig. 1. High speed 
threading and trac- 
ing are done in a 
single operation on 
this automatically- 
cycled Cri-Dan unit. 


established between the spindle 
speed and the longitudinal feed 
of the slides. Each revolution of 
the spindle corresponds to a 
longitudinal feed of the tool. 
These well known require- 
ments presented problems in de- 
signing a technique for high 
speed threading. Since the high 
cutting speeds necessary for car- 
bide tools lead to movements of 
slides in the same speed ratios, 
a machine must be capable of 
operating at a rate up to 120 
passes min. This is true even 
when a thread terminates in a 
groove or against a shoulder. 


Machine Design 


In order to handle such high 
operating speeds, the machines 
were designed so that move- 
ments of the slides would be 
automatic and cam. controlled. 
This permits the accelerations 
and decelerations to be con- 
trolled as desired, by eliminat- 
ing reversals and shocks which 
are incompatible with accurate 
high speed operation. 

The supporting saddle on the 
Cri-Dan units is moved along 
the bed only to position the tool 
in relation to the part to be 
threaded. The saddle is then 
clamped in this position during 
the threading operation. Thread- 





ing is performed from a longi- 
tudinal and a cross-slide mount- 
ed on the saddle. The patented 
arrangement enables the saddle 
to be built to the desired rigid- 
ity and the threading slides to 
be built to maximum dimen- 
sions, in keeping with the func- 
tions they are to perform. 


New Machines 

Since the initial success of the 
technique in Europe, new multi- 
operation lathes equipped with 
accessories for tracing, facing, 
chamfering, and turning have 
been developed. They use a pat- 
ented mechanical arrangement 
which can be adjusted simply 
to automatically produce any 
pitch in any number of passes 
required. 

The “FT 80” machine (Fig. 1) 
introduced at this year’s Euro- 
pean Machine Tool Show is the 
newest in the line. It combines 
the advantages of an automatic 
cycle tracing lathe and a thread- 
ing machine. Featuring a double 
bed for semi- or fully-automatic 
threading and tracing in one op- 
eration, the machine is specially 
suited for medium and heavy 
production on precision tubing 
and fittings. In the United 
States, Gisholt Machine Com- 
pany is licensed to produce this 
unit and others of the line. es 
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Long Taper Swaging 


by E. F. Abbey 


SWAGING LONG TAPERS, as 
compared to other methods of 
producing these shapes, means 
producing at a higher rate, and 
increased profits. This is due to 
the speed of the process and the 
fact that less skill is demanded 
of an operator. Not only can the 
work be done with cheaper la- 
bor, but each man can handle 
more than one machine. Also, 
while speaking of saving on la- 
bor, it should be mentioned that 
the setup of a swager is simple 
—it doesn’t usually require a 
setup man. 

Another big advantage is qual- 
ity finish. Components used in 
automotive, furniture, appliance, 
medical instruments, and other 
industries where appearance is 
a big factor, demand this qual- 
ity. More than not the swaged 
finish is such that further atten- 
tion is not necessary. 

With the rapid increase in the 
building of new schools, homes, 
and office buildings there has 
been an expanding market for 
metal furniture and office fur- 
nishings. In this area, the long 
taper has practically revolution- 





Mr. Abbey is a Vice President 
of the Abbey-Etna Machine 
Co., Toledo, Ohio. 





ized the concept of metal stands 
and furniture legs. This develop- 
ment was long overdue since 
hand-wrought metal, and wood- 
working, and earlier production 
methods were not economical. 
Not only that; an increase in 
volume became an absolute ne- 
cessity and from this came, 
along with quality, a broader 
use of swagers. In turn, metal 
furniture came to be useful in 
other parts of the home besides 


in the kitchen and on the patio. 

The two-die method is pre- 
ferred in swaging long tapers 
since initial equipment costs are 
less and the dies can be easily 
matched — the better the match 
the better the finish. 


While a long taper as one op- 
eration on a heavy machine is 
not an astounding feat, it be- 
comes more interesting when 
the same job is done on a lighter 
machine. This points up versatil- 


Fig. 1. Cross-section of a long ‘“‘swaging’’ showing die relationship 
when done in two operations. Notice the overlap for blending. Notice 
also the thickening of the tube wall, for strength increase. 
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Fig. 2. A manually loaded hydraulic feed fixture. Airdraulic feeds 
can also be used, as well as completely automatic magazine feeds. 


ity and the opportunity to save 
money where this versatility is 
applied. A machine capable of 
doing the job in one operation, 
shown in Figure 1, would in it- 
self be expensive, require ex- 
pensive dies, and great power. 
However, this 23” swaging can 
be accomplished on a smaller 
machine, using 15” dies and two 
operations. It will be of interest 
to know that this job is done 
with a 10-hp a-c motor that pro- 
vides 200 rpm at the spindle. 

A good rule of thumb! Tapers 
longer that 18” are most eco- 
nomically performed with mul- 
tiple operations. Although when 
swaging with more than one op- 
eration the second swaging op- 
eration must be carefully done 
so the blending of tapers is un- 
detected. In this instance the 
first operation reduces the first 
half of a taper and the second 
operation forms the second half. 
The taper cut into the second 
die contains an overlap to assure 
a smooth blending of the two 
areas. 

The dies in Figure 1 are 18” 
long, 3” wide, and 1%” thick 
and can be made of steels like 
Zivco, PRK-33 Cobaltcrom, and 
Neor, to mention only three. 
Hammers are 2%” thick made 


from the same material. The 16 
rolls, fitted without a cage for 
a maximum number of blows, 
are made of a water quenched 
tool steel such as SAE 52100. 


The basic simplicity of the 
swaging operation is such that 
automation, or near-automation, 
is easily had by automatic feed- 
ing. For straight full length re- 
ductions on bars or tubes, roll 
feeds at the entrance and/or exit 
end of the swager can make it 
fully automated by passing the 
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work completely through the 
spindle, whereas in pointing 
forming, or assembling, the work 
is inserted and withdrawn from 
the front of the machine. Often 
this is accomplished by hand 
feeding, but with the use of an 
airdraulic or hydraulic feed 
(Fig. 2) a greater uniformity js 
attained and a more constant 
production rate acquired. 

A straight hydraulic feed is 
used for heavy operations, and 
operates automatically to con. 
secutively clamp the work, ad. 
vance rapidly, slow to the prop. 
er feed, dwell momentarily and 
then return rapidly, and un 
clamp. An airdraulic feed ae- 
complishes the same results, but 
on lighter operations. 

Airdraulic is a combination 
pneumatic and hydraulic ar- 
rangement in which a pneumatic 
cylinder supplies the power 
while a hydraulic chamber 
transmits it smoothly. The air- 
draulic unit is less expensive. 

For fully automated opera- 
tions, handling devices are avail- 
able to index, insert, withdraw 
and eject work, requiring only 
one operator attending a battery 
of swagers. 

Extra copies of this article are 
available while supply lasts. Write 


Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 






Fig. 3. A machine is sec 
tioned, showing the die, 
hammer, and roll rela 
tionship. 
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Reusable Magnetic Tooling 


... for productivity and profit 


EVEN A GOOD tooling system 
will be successful only if it is 
organized to utilize its produc- 
tivity capabilities to the fullest 
extent. The real success of the 
Whistler* Magnetic Perforating 
Die at General Electric’s Air 
Conditioning Department can be 
attributed to two factors: The 
method of storing and cataloging 
die components, and the method 
of designing template layouts. 
This plant manufactures gas 
and oil fired hot air furnaces. 
Virtually all dies used prior to 
1953 in this operation were the 
conventional Class A type dies. 
Total production requirements 
from this tooling would be as 
high as 350,000 sheet metal parts; 
but there were instances where 
only 10,000 to 20,000 parts would 
be produced from this tooling. 
In addition to this wide vari- 
ation in production quantities, 
the nature of the business re- 
quires as many as three setups 
per month for some of the parts, 
to permit an optimum material 
turn-over rate. In _ instances 





Mr. Dutt is a Senior Engineer 
in the General Electric’s Tool 
Development Service Manu- 
facturing Laboratory in Sche- 
nectady, N.Y. Mr. Loidl is a 
Manufacturing Engineer in the 
company’s Trenton, N.J., Air 
Conditioning Dept., where the 
work described in this article 
is done. 














by D. E. Dutt 
and J. M. Loid/ 





Fig. 1. Setup for precision boring the hole pattern in the templates for 
the punch and die retainers. Note that both templates (upper and 
lower) are sandwiched together and placed on locating posts similar 
to those which locate the templates in the die shoe. 


where a particular part design 
would go unchanged for a five 
year period, it could be sched- 
uled for as many as 180 setups. 

The company evaluated the 
magnetic perforating dies, and 
found their operation to be ideal 
for this low cost, quick set up, 
reusable type tooling. 

Die parts identification and 


systematic cataloging is vital in 
this system. Other plants have 
a very ineffective Whistler sys- 
tem because parts and compon- 
ents accumulate and lose their 
identity, while the users are 


*These dies are made by S. B. Whist- 
ler & Sons, Inc., Buffalo 23, N.Y. For 


. descriptive material on them, circle 


Inform-A-Gram No. D-1. 
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Fig. 2. All die components and 
accessories are stored in bins iden- 
tified to tie in with an effective 
cataloging system. 


frustrated to the point where the 
whole system is condemned. The 
first step in the G.E. reusable die 
program, therefore, was to set 
up an effective cataloging sys- 
tem so that all retainers, strip- 
pers, punches, die buttons, etc., 
could be selected quickly and 
easily. 

To make the tooling system 
most effective, it was decided 
that a Whistler layout draftsman 
should be located in the Engi- 
neering Design Section. This con- 
tributed to standardization, since 
new designs and design changes 
being contemplated by engineers 
can be integrated, to a large de- 
gree, into existing tools by close 
communication between the en- 
gineers and Whistler die layout 
personnel. 

All magnetic die assembly is 
done in a special area. Within a 
step or two of the assembly table 
is a complete “library” of tem- 
plates as well as clearly marked 
bins of the various die compon- 
ents. All non-durable items such 
as punches and die buttons are 
stocked in this area and mini- 
mum order points are established 
to insure a perpetual inventory 


*For descriptive material on this 
Wales-Strippit template boring ma- 
chine, circle Inform-A-Gram No. 
D2. 


In many instances there are 
specific close hole patterns or ir- 
regular-shaped cutouts which 
are common to many furnace 
designs. Although tools for these 
operations would normally be 
considered as “specials,” Trenton 
stocks these punch and die com- 
binations along with their stand- 
ard tools and are able to use 
them over and over again. 

A Wales Strippit* template 
boring machine is used to preci- 
sion bore the required hole pat- 
tern in the templates for the 
punch and die retainers. Both 
templates are sandwiched to- 
gether and placed on locating 
posts similar to those which are 
used in the die shoe. Accuracy of 
this machine permits holding 
center distance between holes as 
close as 0.001” in a 45” length. 

A review of the common sheet 
metal workpiece sizes indicated 
that three different template 
sizes would cover most of the 
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requirements. By combining ag 
many as three templates in ong 
die shoe, dies for even the larg. 
est parts can be easily and quick. 
ly assembled. 

The Trenton plant has beeg 
able to include up to four ind. 
vidual hole patterns in each tem. 
plate for four different parts, 
This technique helps reduce the 
template storage area and alsg 
the overall template cost. 

Tight hole spacing sometimes 
makes it impossible to assemble 
die components close enough to 
pierce all the holes in one tem- 
plate setup. To eliminate the ne 
cessity of two or three individual 
press runs to complete parts in 
this category, progressive setups 
are sometimes made so that a 
finished part is produced with 
each machine stroke. 

Die changes involving size re- 
duction of a hole on conventional 
dies can be very expensive. By 
laying a weld bead around the 


Fig. 3. With a layout sheet before him, the magnetic die assembler 


ts the 





ents on the template. In this instance, two upper 


and two lower template assemblies are being made for a medium size 
sheet metal part. Table at right has a brass top for the magnetic punch 


retainers. 
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Fig. 4. The universal die shoe always remains in the press so actual 
downtime is only a matter of minutes. This die shoe has three sets of 
posts to accompany three templates at one time, but only two tem- 
plates are being used in this setup. 


circumference of a hole bored in 
a Whistler template, a new hole 
can be rebored quickly and eas- 
ily. 

After the templates have been 
bored, they are delivered to the 
special area where all magnetic 
die assembly is performed. Two 
men are permanently assigned 
to this work area, spending ap- 
proximately 8 hrs a day each, 
mounting and dismounting tem- 
plates as well as setting the fin- 
ished assembled templates in the 
press and obtaining a first piece 
inspection. They keep nine press- 
es in operation, which often re- 
quires as many as 15 to 20 indi- 
vidual setups per day. 

After all components have 
been assembled to the template, 
they are quickly and easily de- 
livered to the press department 
on a caster equipped assembly 
cart. 

Since the universal die shoe 
always remains in the press, the 
actual press downtime is only a 
matter of minutes. Within 15 min 
of completion of one press run, 
the die setup can be removed and 
a new template assembly in- 
Stalled. 


Fig. 5. Templates for the Whistle 
magnetic perforating dies are stored 
and readily accessible in this tem- 
plate library. Try to visualize the 
size area that would be required to 
Store a comparable number of con- 
ventional type dies. 


When the die has been set up 
and a first piece successfully run, 
the press operator takes over. In 
most instances, the same produc- 
tion time can be maintained on 
this type die as with a conven- 
tional Class A die. 

Since the initial Whistler tool- 
ing was obtained, the Trenton 
plant has expanded their use of 
magnetic dies to a point where 
their “stock” investment in mag- 
netic die equipment now stands 
at roughly $300,000. From this in- 
vestment in reusable type dies 
they have been able to tool-up 
approximately 1500 operations, 
at an average tool cost of $200 
each. In many cases, these parts 


measure over 3’ x 5’. 

The Whistler reusable die sys- 
tem, as it is operated at Trenton, 
has enabled the plant to improve 
its overall manufacturing posi- 
tion by realizing substantial sav- 
ings over conventional dies, re- 
ducing machine downtime for 
set up, and increasing tool utili- 
zation. It’s an example of how a 
plant can improve productivity 
by throwing away the book of 
habit and approaching die tech- 
nology in a different, improved 
manner, 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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Throwaway-Tipped Core Drills 


Successful on Hard Alloy 





Fig. 1. 
drills mounted in 2-spindle hori- 
zontal machine. The operator loads 
idle fixture on 2-position table 
during machining. 


Throwaway - tipped core 


WEB WILSON OIL TOOLS, Inc., 
an oil well equipment manufac- 
turer in Gardena, California, has 
cut the machining time on drill 
pipe tong parts from 25 min to 3 
min by using Wetmore gun type 
core drills with throwaway inserts 
on a special 2-spindle horizontal, 
2-position machine. The drill pipe 
tongs are heat treated manganese- 
molybdenum steel of 302 Bhn. 

The operation consists of ma- 
chining four holes, 1%4” dia by 11%” 
long, in each part. The machine, 
designed and built by Web Wilson, 
is equipped with a rapid traverse 
table that has two _ hydraulic 
clamping fixtures, permitting load- 
ing and unloading while a part is 
being machined in the work posi- 
tion. Feeds are actuated hydrau- 
lically. Hole diameters are held to 
0.0005” while the tools remove %” 
of metal in one pass from a rough 
cored hole in this cast part. 

The special gun type core drills, 
designed and made by Wetmore 
Tool & Engineering Co., have sin- 
gle %” square throwaway carbide 
tips, held in place by a clamp and 


socket head screw. The tips can 
be reset rapidly at the machine to 
provide eight fresh cutting edges, 
eliminating the expense of tool 
changing and reconditioning. 

The precision ground tips are 
held in precision seats so resetting 
to renew the cutting edge requires 
no adjustment, nor use of an in- 
dicator to bring the cutting tip to 
required gage. Two replaceable 
carbide backup riders inserted in 
the tool body guide the tool so it 
machines a straight, accurate hole 
of superior finish. 

The core drill body has a collar 
and channels to deliver coolant 
from the machine spindle glands 
to the cutter tips. 

Formerly this job at Web Wilson 
took two operations, drilling and 
reaming, on a vertical drill press. 
The high speed steel drills made 
10 holes between sharpenings; the 
reamers, 30 holes. The core drills 





Fig. 3. Four rough 
holes in drill pipe 
tong jaws are fin- 
ish machined in 
same setting and 
in a single pass to 
1%” dia with two 
Wetmore gun type 
core drills. 
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machine 112 holes with one squa 
carbide insert before replaceme 
of the insert. Although the hole j 
opened up in one pass with th 
core drills, both accuracy and fi 
ish have been improved as cor 
pared to the reamed hole. A speed 
of 250 sfpm at 0.0015 ipr feed 
used with the core drills. 
Production men at Web Wilsg 
say that aside from the substan 
tial production advantage of Wet 
more core drills, their cost is leg 
than the drills and reamers norm 
ally used, and they have mor 
confidence in machining to the 
quired diameter with the cop 
drills because they are designed # 
machine consistently one diame 
without reconditioning the tos 
As a result of the unusual degreg 
of success of these tools at Wel 
Wilson, they are expanding heir 
use to general purpose work ¢ 
radial drills. a 


Fig. 2. Core drills 
are equipped with © 
precision ground — 
square carbide 
throwaway tips — 
which provide eight — 
fresh cutting edges 
that can be re- — 
newed quickly at © 
the machine. 
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Here’s smooth hydraulic action at its best! Newly modern- 
ized, the KRW 25-1000 ton line of straight side, single 
action presses offers you the most profitable answer to a 
wide range of work: bending, forming, blanking, briquet- 
ting, broaching, coining, embossing, forging, straightening 
and trimming. 

Boasting clean-cut, neat exteriors, these versatile machines 
have been engineered to improve productivity . . . quantity- 
wise, quality-wise and dollar-wise! 

KRW’s rugged, welded frame construction is unequalled 
for strength and rigidity. Members are keyed and fitted 
together to insure precision performance. Angle gibs, located 
at each corner of the sliding platen, maintain platen-to-bed 
parallelism to make utmost accuracy and longer die life a 
certainty. 


ght side presses modernized 
new performance 


ights 


Available with either up-acting or down-acting platens, 
KRW Straight Side, Single Action Presses can be outfitted 
with manual lever or electric push buttons for single or 
continuous cycling. Compact, easy-to-adjust and fully re- 
sponsive, KRW hydraulic systems assure instant, complete 
press control. 

More detailed information (including specs) can be ob- 
tained by writing for illustrated Bulletin 5-B. K. R. Wilson, 


Inc., 218 Main St., Arcade, N. Y. 


KRW HYDRAULIC 
PRESSES 


CIRCLE INFORM-A-GRAM KEY NO. 51 
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For the deepest draws on the toughest metals 


Johnson's 700 WAX-DRAW does every draw in the shop. Easy to apply by roller coating, 
spraying, dipping, etc. Use wet or dry. Blanks can be fed directly into the press or may be pre- 
coated, dried and palletized. Easy to remove, using solvent bath, vapor degreaser, alkaline 
washer or even hot water alone. Money saving. One gallon undiluted covers 2,000 square feet. 
Four-to-one dilutions produce excellent results. 700 Wax Draw handles multiple draws with 
only one application even at pressures to 200,000 p.s.i. and temperatures to 450°F. 


For further information write: JOHNSON’'S 






WAX Racine, Wisconsin, Dept. TP-1I2 


Another great metalworking product from Johnson's Wax Service Products Division 
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Automation Cost for DeVilbiss 
. . . Why not for you? 


The DeVilbiss Company has been making quality products for 
as long as we can remember — or longer. When they switch 
from their usual manufacturing methods to a new one (for 
them), it's worth a look. 


ALL COMPANIES, large or 
small, raise the same questions 


; Step drill 
when confronted with capital ex- eS * aoe mes 
om Oo 
penditures: What are the advan- : Tap i 
tages? Will they outweigh the ‘inten Ocnt 
cost? And, can future expansion Thread O.D. Bi \ ings 
make use of the equipment? The athe a3 
impact of these questions is great % ~ 
when asked on the “threshold” a 
of automation. Fig. 1. A typical 
¢ : spray gun showing 
To increase production, the al- some machining 
operations. 


ternative in most cases is to 
maintain “status quo” by re- 
tooling or augmenting present 
production equipment with more 
of the same. This may be satis- 
factory in certain instances; but 
over the long pull, where each 
product fluctuation requires 
tooling changes, fixture changes, 
and additional floor space, it can 


, - Deep hole drill 
be expensive. nad hole Drill: Tap 
To meet the demand for their 


Spot face 
Tap 
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products, DeVilbiss decided au- 
tomation was the answer. They 
anticipated: Increased quality, 
more firm production schedules, 
a manpower savings, a saving of 
floor space, and a saving by not 
attempting to renovate the old 
machines. 

Before the decision they had 





to know how they could produce 
a variety of spray guns on one 
automated unit, since none of 
their models required the pro- 
duction to keep an automatic 
transfer machine busy. The an- 
swer was to group Drillmation 
building block components to- 
gether as to sizes and capacities 
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Fig. 2. Pallets were designed to 
handle seven different models. To 
do this, interchangeable locating 
pads are used. 


and arrange tooling accordingly, 


As it worked out, a whole year’s 


production for each model was 
to be run off on a two-batch ba- 
sis; as many as six different 
models were to be produced on 
the same machine, at different 
times throughout the year. 

After months of planning and 
work, the machine was ready— 
a closed circuit, pallet type auto 
matic transfer machine with 54 
stations and 37 Drillmation pow. 
er units. The pallets with their 
workpieces were to_ transfer 
from station to station by an air 
operated shuttle. 

Since installation, each power 
unit has averaged over 6,000,000 
cycles without major repairs. 
Along with this, the machine 
constantly maintains tolerances 
of from one to two thousandths, 
This is the prime reason for the 
close to zero scrap factor. 

A Central Control Panel is the 
sensing sequence or “brain.” In 
the event of a breakdown, a se 
ries of lights signal which station 
is offending, which power unit 
and/or which fixture is at fault. 
This way, locating trouble spots 
has been reduced from hours to 
seconds. 

Approximately 850 electrical 
devices, together with 18 miles 
of wire, make up this “complex.” 
The electronic tabulator uses its 
share of these electrical “elves” 
to record each cycle of each 
Drillmation power unit. This is 
a preventive maintenance meas 
ure to tell service personnel 
when to “go to work.” The fea- 
ture saves on the tool replace 
ment cost and is another factor 
responsible for little or no scrap. 

Coolant and cutting oil is sup 
plied from a large under-the 
floor tank and returned through 
a trough in the floor. Four cen- 


Fig. 3. Here a pallet’s station- 
position is being set up. Tools are 
cycled manually into the cutaway 
prototype and the pallet stops set 
when position is right. 
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tral pumps supply all stations. 

Chip control taxed the ingenu- 
ity of DeVilbiss and the Drillma- 
tion engineers. Although each 
power unit was set to produce 
its optimum chip shape and size, 
small chips would periodically 
find their way into the index pin 
holes, resulting in the pallets 
being out of position. An auto- 
matic stop was provided for this 
event. 

Originally many hours were 
spent removing chips from the 
index pin holes. Previous to re- 
moving chips, air had to be re- 
leased from the shuttle cylinders 
which were then manually re- 
tracted. After the offending 
chips were removed everything 
had to be repositioned manually. 
This time-consuming procedure 
was alleviated by the installa- 
tion of opposing shuttle cylin- 
ders. With this arrangement they 
could be moved in either direc- 
tion. Now chip removal is accom- 
plished in minutes, as compared 
to the four to six hours needed 
before. 

Three men are required to op- 
erate the machine—loading, un- 
loading, and monitoring are han- 
dled by one man; the other two 
are service men who change 
tools, take care of all mainte- 
nance, and also set up for mod- 
el change-over. 

A unique method is used to 
align tools, set their depths, and 


“ore 
eeooore? 
— eee 


Fig. 4. The central panel re- 
duces trouble shooting from 
hours to minutes. The back of 
the panel records each cycle 
of each tool. Knowing the 
capabilities of each, the op- 
erator can replace tools before 
they go beyond their peak 
efficiency. 






position pallets to work stations. 
It’s done by placing a cutaway 
prototype or previously finished 
workpiece in the pallet. The pal- 
let is then manually indexed 
from station to station, and each 
power unit manually cycled to 
it. Index stops are set when tools 


Fig. 5. These Drillmation power units are used only when drilling 
certain models. Note loaded pallets traveling on shuttle under the 
power units. Shuttle’s air system is at lower right. 
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are located in respective pre 
type work area (Fig. 3). In th 
way each station can be visual 
checked and adjustments mag 
before running “automatic.” 7 


The machine presently 
commodates two _ changeo 
per year for each model. Eag 
changeover means between } 
000 — 20,000 parts to be pm 
duced at a maximum rate ofm 
pes/min or 800/day. | 














It was estimated that the oli 
method would require 35 opé 
ators, using 20 multiple spin 
machines, to equal the work‘ 
this “automaton” for any givele 
time—at that, quality wou 
not compare. Further, 4000 sq 
was previously used where 
the transfer machine requil 
only 1000 sq ft. —W.EI 





Extra copies of this article 
available while supply lasts. 
Tooling & Production 
1975 Lee Rd., Cleveland 18. 
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ULTIMATE in precise Gun-Bor- 
ng... with a sensible price 
tag. Gun-Drills “finished” holes 
from the solid—in one pass, to 
tolerance. ELIMINATES SEC- 
ONDARY OPERATIONS. 


Exclusive features make this 
unit unique in its field. But 
what's more essential . . . 
YOU CAN DEPEND ON IT. 


£ 
} 


a 

= 
Pa : 
Production Proven—taps 72-9 
n steel. Install it—then forget 
t, these units are almost 


maintenance free. Our cus- 
tomers will prove this fact. 











A precision Way type Gun- 
drilling power unit. Complete- 
ly automatic. Hydraulic or 
mechanical feed with infinite- 
ly variable speeds. Can drill 
precision holes up to 200 


times drill diameter. 


Fully automatic hydraulic 
Quill models. Infinitely vari- 
able feed and speeds. Ideal 
for semi- or full-production 
when dependable service and 
accuracy is demanded. 


Lead screw model with strokes 
up to 10 inches. Uses stand- 
ard precision tool steel 
screws, with compensation 


wear nuts. 


CIRCLE INFORM-A-GRAM 
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<3 


you don’t have to 
pay a premium 
for special units 
DRILLMATION 


has'em all 


you 


foleb a Med eLoley-i= hele 4 Vile) 


from... 





BLOCKMATION or “Module” design allows you 
to use these units... year after year—any place 
any position. 

The Versatility of these precision units increase 


their value. 


6507 E. ELEVEN MILE RD. e« CENTERLINE, MICH 
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Optical Polygons: The Ultimate 


ANGLE TO BE 
SET UP OR CHECKED 


a 


= 
AUTO COLLIMATOR 


(STATIONARY) 


... for 
... fOr 


setting up angles 
checking angles 











Fig. 1. In use, the Optical Polygon is mounted on the center of 
rotation of the part to be set up or checked. A collimator is placed 
on a stationary outboard platform and zeroed on any one of the 
polygon’s targets. Part and polygon are then rotated together the 
desired angle that coincides with the angular spacing of the targets. 
If projected line (see Fig. 2) zeroes out on this target the angular 
movement is exact. Or, any error can be read on the collimator 
reticule. This might have been one step of the procedure for estab- 
lishing (and recording for reference) errors in a dividing head. 


WHEREVER AN ANGLE is to 
be generated by two or more ele- 
ments of an assembly (part 
mounted on part etc.), two or 
more loci on one piece (holes in 
a plate etc.), or two or more loci 
in space (tool or machine com- 
ponent relationships etc.), a 
means of setup and/or gaging 
the angle is necessary. The setup 
or gaging has to be done with a 
“tool” appropriate for the re- 
quired tolerance. 

Optical polygons furnish an 
easy, very accurate method of 
setting up or checking close tol- 
erance angles. Webber Optical 


Fig. 2. Light is beamed on the 
collimator prism which projects the 
line on its surface to the polygon 
target. The line image is reflected 
back through the prism to the 
measuring reticule. Reticule grad- 
uations indicate any angle existing 
between projected beam and re- 
flected beam. This angle is ac- 
tually twice the existing error of 
the angle to be set up or checked. 
No interpolation is necessary since 
collimators are equipped to read 
direct. 
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THIS 
SHOP-BUILT MACHINE 
INCREASED OUTPUT 
PER MAN-HOUR 


Incorporating five Bellows Air Motors (#1, #2, #3, plus 
two others, horizontally-mounted, not visible) and a 
Bellows Drill Unit (#4), all electrically interlocked with 
the vertically-mounted Bellows Rotary Table (#5) which 
feeds the workpieces through the various operations, this 
machine counterbores one end of a .300” brass tube, 
inserts a small plastic seal, curls the end of the tube to 
retain the seal and delivers the completed antenna sub- 
assembly into a hopper ready for plating. 
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Assembly operations provide many 
opportunities for simple, low-cost “spot- 
automation” with Bellows “Controlled- 
Air-Power” Devices. Costs go down immediately 
as these versatile work units boost the produc- 
tivity of each worker. 


A case in point is this machine, built entirely 
around Bellows “Controlled-Air-Power” Devices, 
which performs an assembly sequence in the 
manufacture of automobile antennas. Designed 
by the Plant Superintendent working with a 
Bellows Field Engineer, the unit requires only 
one operator (who merely loads and unloads 
hoppers), yet produces the same number of 
pieces as five assemblers working manually. 


This machine is typical of the ways that 
cost-conscious men are using Bellows “Controlled- 
Air-Power” Devices — either singly or in com- 
binations — to perform a virtually-unlimited 
range of operations. It’s almost a certainty that 
Bellows units can help you meet — or exceed — 
cost reduction goals in your plant, too. 


THIS SPOT-A-MATION IDEA FILE IS YOURS ON REQUEST 


Contains installation data, wiring diagrams and equipment lists for numerous 
Bellows ‘Controlled-Air-Power” applications, enabling you to automate existing 
machines or build your own low-cost special-purpose equipment. Write for yours 
today. Address Dept. TP1259, The Bellows Co., Akron 9, Ohio. 


640-C 


The Bellows Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


AKRON 9, OHIO 


OTHER INDUSTRIAL DIVISIONS OF IBEC:. Sinclair-Collins Valve Co., Valvair, Akron, Ohio © V. D. Anderson Co., Cleveland, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 59 
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Fig. 3. A polygon with an odd 
number of targets showing the line 
of sight between two targets to an 
opposite target. Double sided tar- 
gets allow polygons with an odd 
number of targets to be used for 
twice the number angles as there 
are targets. This is an exclusive 
with Webber Polygons. 


Polygons offer an entirely new 
polygon concept. They are cali- 
brated to the extreme accuracy 
of 0.2 sec of arc, and they are 
economical, abrasion resistant, 
and built to last for years of hard 
shop use. 

They are used with small tele- 
scopes (auto collimators) that 
beam a line image to one of the 
polygons’ reflecting surfaces. The 
collimator receives the reflected 
image back through its prism to 
the eyepiece with reticule grad- 
uations, and adjustment, offer 
an easy readout of the reflection 


angle. 
The reflecting surfaces of the 


target elements are hard chrome 
carbide, optically flat to 
0.000002”. Target mounting sur- 
faces are also lapped to a “per- 
fect” 90° with their reflective 
elements. The hardened tool 
steel polygon mounting plate, for 
target assemblies, gets the same 
treatment until flat. 

Target assemblies are then 
wrung on the mounting plate. 
They are positioned to a near 
correct angle with collimators 
and secured temporarily by 
screws. After final positioning, 
they are epoxy cemented—there 
can be no further movement. 


Fig. 4. A Leitz dividing head is 
used for close positioning of poly- 
gon targets during their initial set- 
up. Final positioning is done with 
strategic positioning of an ap- 
propriate number of collimators. 


Because chrome carbide is 20X 
more corrosion resistant than 
18-8 stainless, and because its 
abrasion resistance is fantastic- 
ally high, and thermal-stable, 
these target surfaces will remain 
optically flat and retain their 
initial reflective ability for life. 

Exposed reflective diameters 
are a large 0.85”. This size re- 
flects light from a larger area 
than that of smaller standard 
targets and allows easier collima- 
tor setup. You can see this if 
you understand that the project- 
ed image of the line (on the coli- 
mator prism) doesn’t have to 
pass through the center of rota- 
tion of the polygon. 

Due to their construction, cus- 
tom-made polygons can be fur- 
nished on short notice. They may 
have any number of sides of un- 
equal or mixed angularity. And, 
for easy use, horizontally or ver- 
tically, they are furnished with 
a pilot hole, a knurled hold-down 
screw, and a bushing. 

Normally made in sizes having 
from 3 to 72 targets, they can 
measure angles up to 120° in 
steps of 5°. Those with from 13 
to 72 sides feature a _ built-in 
leveling device for easy adjust- 
ment to untrue surfaces. Here, 
fine levelling screws bring the 
polygon assembly into a plane, 
normal to the line of sights so 
that the declination angle 


through a collimator is 90° to 
all target surfaces. 
Webber polygons with an odd 
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number of targets (3, 5, 7, 9, ete) 
can be used for angle measure. 
ments of double their number of 
targets. This is possible because 
all targets have two reflective 
faces; they are mounted in such 
a way that it’s possible to see be. 
tween target elements to the 
back of the target directly Op- 
posite the sight opening (see 
Fig. 3). For instance, if a 5-sided 
polygon whose targets are 72 
apart were rotated 36° from any 
collimator zero reading, the 
back of a target will come in. 
to view to check a 36° angle— 
a unique advantage. 

These essential tools are es. 
pecially helpful for the calibra. 
tion of “space age” instruments 
and guidance systems — minute 
angular errors in space vehicle 
components could mean errors 
of thousands of miles in outer 
space. But this is not the only 
area of applications for these 
ultra precise instruments. Other 
uses would include the spacing 
of gear teeth, the checking and 
calibration of dividing heads and 
rotary tables, or any place where 
high-precision angular spacing, 
indexing, or calibrating jobs are 
to be done. 

We used a polygon to check 
out a dividing head and can 
vouch for the simplicity of oper- 
ation. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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CONTRACT SERVICES 
DIRECTORY 


Listings. $12.00 per inch ($1.50 per % inch’ 
Minimum charge, $4.50 per insertion. Rates net 


— 
Ilinois 





DRESEL-BETZ CO. 

Belleville, Ml. 

Designers and Manufacturers of Tools, 
Dies, Jigs, Fixtures. Meta] Stampings. 





Michigan 





DAVIS TOOL and ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies. 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 








New Jersey 





TEMJAY TOOL & MACHINE Co. 
236 South Street, Newark, N. J. 
MI 3-0891 — RE 1-7860 
Designers & Builders 
Tools, Dies, Jigs, Fixtures, 
Molds and Special Machines 





Ohio 





BUCKEYE INCUBATOR Co. 

329 Mt. Vernon Ave., Springfield, Ohio 
FA 5-9222—Ext. 263 
Production Facilities for Metal Stamp- 
ings, also ocodworking, Machining, 
Welding, Painting and Assembly. Tool- 
ing & Production at Reasonable Prices. 
Large or Small Parts 
Long or Short Runs. 








CLEVELAND UNIVERSAL 
JIG COMPANY 
19404 St. Clair Ave. Cleveland, Ohio 
MU 1-2600 
DESIGNERS AND oun 
Jigs and Fixtures Ss 


Production En 
Complete Pilani Row aa a 














Wire Forms: Racks, 
Wire Assemblies: 


— Made to Specifications 
LOW PRICES: WRITE 


Fasform Wire Division 
6125 Carnegie Ave., Cleveland 3, Ohio 








GENERAL DIE & TOOL 
2067 W. 55th St., Cleveland, Ohio 
WO 1-4736 
Dies, Tools, Jigs, Fixtures, Light 
Stampings, Special Machinery Manu- 
facturing. 








THE INDUSTRIAL MACHINE Co. 
143% East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE CO. 

3601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
surers of Special Machinery, Tools, 
Dies, Jigs. Fixtures, Swiss Jig Boring 








NOBLE « STANTON, INC. 

%8 Bruadway, Bedford, Ohio. BEdford 
2-200 =Touling, Short Run Production 
and Machined Parts for Automation. 
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HEATS FAST 
SAVES TIME 






NO. 142 HEAT TREATING FURNACE 


Start heat treating high speed and 
carbon steels while other furnaces — 
warm up. Powerful burners in this 
efficient furnace get heat up to 
1300°-2350° F. range in minutes. 
Temperatures accurately and quickly 
regulated. Ratchet-operated door 
opens upward — no need to open 
fully every time. High temperature 
refractory-lined firebox keeps heat uni- 
form — 7” by 13” by 16%”. 200,000 
BTU’s per hr. Carbofrax hearth, 
G.E. Motor and Johnson Blower 
included ...... F.O.B. Factory, $374.00 


WRITE TODAY FOR FREE JOHNSON CATALOG 


Johnson Gas Appliance 
Company 

575 E AVENUE N.W., 
CEDAR RAPIDS, IOWA 


If it burns gos () look to Johnson— 
Since 1901 











Dial Indicator Repeatability 


The repeatability of “‘Em-re” Dial Indicators may not be quite as consistent as a 
photograph—but it comes mighty close! How close? . .. Well, ““Em-re”’ Indicators 
will repeat consistently to an accuracy of 1/5 a graduation. On a .0001” indicator 
that’s a repeated accuracy of .00002” (twenty millionths). 


You need dial indicator performance like this to measure today’s increasingly 
closer tolerances. With an “‘Em-re” you can measure to these closer limits— 
accurately and dependably. And “‘Em-re”’ accuracy permits an operator ‘to use 
practically all of his allowed working tolerance. ‘“‘Em-re”’ Dial Indicators are fully 
jeweled and completely shockproof throughout the entire range. They are now 
available in all four A.G.D. (American Gage Design) sizes, with 10 ranges from 
.002” to 1.000” and graduations in .001’’, .0005”’, .00025”’, .0001’”” and .00005”. 
Write For New Catalog E 


Patented 


ae i 4 9 A Oe 


PLEASANT VALLEY, NEW YORK 





CIRCLE INFORM-A-GRAM KEY NO. 612 
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NOISE 
...and your Neighbors 


1F YOUR PLANT is now in a 
residential district, or if you plan 
to build in one, a good neighbor 
policy will pay dividends. And, 
noise, as well as appearance, 
must be considered in carrying 
out this policy. 


Since there are great varia- 
tions in noise acceptance, some 
neighborhoods will seldom com- 
plain while others, enduring an 
even lower noise level, will com- 
plain incessantly. A quiet district 
may find a comparatively small 
noise annoying. 


These noisy facets of industrial 
life are more thoroughly ex- 
plained by Howard C. Hardy, 
Chicago acoustical consultant, in 
a bulletin from the Small Busi- 
ness Administration. Briefly, Mr. 
Hardy explains: 


Noise level is measured in 
“decibels” by a combination of 
microphone, calibrated amplifier, 
and indicating instrument. Ordi- 
nary speech has a 60 db rating, 
which falls near the middle of 
the audible range — 0 to 130 dbs. 


Normally the ear finds high 
frequencies much louder and 
more objectionable than low fre- 
quencies. It’s the high frequency 





of industrial noise, over and 
above background noise, that’s 
most objectionable. An octave 
band analyzer is used for fre- 
quency analysis. The low fre- 
quencies, 37.5 to 300 cycles per 
second correspond to hums, 
thuds, and rumbles. The middle 
frequencies of 300 to 2400 cps in- 
volve roars and clangs. Higher 
frequencies of 2400 to 9600 cps 
relate to hisses or clicks. 


Pressure measurement is anal- 
ogous to measuring temperatures 
in heat-flow. For instance a large 
area at a low temperature may 
give more heat than a smaller 
area at a higher temperature. 
Similarly a small area giving off 
an intense sound will not neces- 
sarily send out as much noise as 
a larger area emitting a low 
sound. 


If noise is to be abated you 
must know where it comes from. 
Usually it’s from one or more of 
these sources: 1) manufacturing 
operations heard through open 
windows, 2) fans and blowers, 
3) high speed air or steam, or 
4) materials handling activities, 
including hauling and deliveries. 


Closing windows is not usually 
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the solution to correcting noise 
For example, closing every other 
window of a “ribbon,” will only 
reduce the level 3 dbs, if they ag 
all transmitting equally. Eve 
closing nine out of 10 will only 
reduce the sound 10 dbs. Soung 
can be prevented from going out 
windows, however, by the add 
tion of traps. They can redugg 
sound from windows 15 dbs ang 
still allow air circulation. The 
cover can be simply sheet meta} 
with fiberglass lining. The » 
mount of internal noise getting 
out can also be reduced by the 
use of sound absorbing mate 
rials within the building. ; 


Fans and blowers are a com 
mon source of noise. The easiegt 
way to reduce this noise is t 
reduce the fan speed. Reduci 
fan speed by half will usually 
reduce its noise by 15 dbs, ak 
though it is not usually neces 
sary to make such a drastic speed 
reduction. Next best thing would 
be to beam the sound in the least 
objectionable direction or to put 
mufflers in the intake path. 


Another method of lowering 
shop noise in the neighborhood 
is to use walls, fences, or shrub- 
bery, says Mr. Hardy. There is 
not much benefit though unless 
such enclosures are high enough 
and close to the source of noise. 
Shrubbery has little effect ex- 
cept when very thick. 

—W. E. 








Large Die Set 
For Press Brake 


Piercing and forming on 4 
press brake is possible with a 
large die set made by E. W. Bliss 
Co. The die set, 138” long, 28” 
wide and 1014” thick, is being 
used by Food Machinery and 
Chemical Corp. in a press brake 
operation which pierces and 
forms channels from flat stock 
for conveyor side rails. 
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HERE’S PROOF OF PERFORMANCE: 


“CLAUSING - BEST VERTICAL MILLER 
FOR SMALL PARTS MANUFACTURING” 


“Any job within the capacity of the machine can be 
handled easier, and up to 50% faster, on a Clausing 
than onany other mill. And, its accuracy is not exceeded 
by mills costing more than twice the price —in fact, 
we use our Clausings for some of our jig bore work. 
You just can’t beat it for small parts manufacturing.” 


Harold Meyers, Meyers Machine Co., Grand Rapids, Mich. 





eh VERIFIED ACCURACY — Before it leaves the factory 





> 

3. 

na 4 

h a 5 
Bliss 

28” 6 












each CLAUSING MILL must pass rigid tolerance tests 
such as: 


1. 


Top of table perpendicular to column ways within 
.0005” in 6” travel. 


T-slots square with cross slide dovetails within 
0005”. 


Table, parallel to turret within .001”. 


- Spindle square with table, front to rear, within 


.001” T.I.R. in 5” circle. 


- Spindle taper (internal) rdnout within .0002” at 


spindle nose. 


» Table T-slots parallel to table dovetail ways within 


0005” in 8” longitudinal travel. 

















a 





THE CLAUSING VERTICAL 
MILLER is a precision machine 
tool designed for general produc- 
tion milling . . . pattern, experi- 
mental and tool room use. 

It has sensitivity you don’t get 
in larger machines. That really 
pays off in accuracy and effi- 
ciency on every job using small 
cutters. 

And, the Clausing is an out- 
standing producer — “most versa- 
tile, easiest to set up, get around 
and operate of any miller at or 
near its low price”. Only $875 
f.o.b. factory. See it before you 
buy any mill. 


Write for Free Literature 


The high precision spin- 
dle and drive have 7 ball 
bearings . . . hardened 
spindle. Ground and 


hard chrome plated quill 
has full length bearing 
in head. 





The spindle head can be 
swiveled in a vertical 
plane and set at any 
angle, and turret rotated 
in a horizontal plane 
making it possible to ma- , 
chine at all angles with - 
one set-up. 





CLAUSING DIVISION 


ATLAS PRESS COMPANY 


12-115 N. PITCHER STREET 


CIRCLE INFORM-A-GRAM KEY NO. 63 


KALAMAZOO, MICH. 
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New Book on Portable Air Tool Cost and Economy 


Ways to get more productivity 
from portable air tools, and thus 
cut costs, can be found for both 
large and small operations in a 
comprehensive new handbook. 
“How to Choose and Use Port- 
able Air Tools” discusses three 
approaches for getting more 
from your portable tool dollar. 


The first describes how pro- 


duction can be increased by 
proper operation and handling 
of these tools. The second deals 
with maintenance of portable 
tools so they give close to maxi- 
mum, original power. After 
existing tools are working at 
proper air pressures and are re- 
ceiving good maintenance, the 
final approach examines the in- 
dividual tools to be sure the op- 





$3450 BURGMASTER Turret Drill 
Replaces *11,000 Machine.... 


Reduces Machining Costs and Saves 75% Floor Space 






















th 
Model 1C — 12 
speeds from 325 to 
4050 ¥%” Drill and 
Tap Capacity in 
Cast Iron — 1 H.P. 


Dealers in important Industrial Centers. 
Write for literature — Covers machine 


and accessories. 


Bench Model *‘O' 





World's 









$595 Burgmaster Bench Model Turret Drill 
Replaces $3125 Machines 
Galvanometer Bodies are Machining 63% 
Faster—Tolerances +.0005”. Saved 650 
miles jig moving per year, 4 floor space. 


— Speed ranges from 
350 to 6200 RPM — ¥,” Drill and Tap 
Capacity in Steel — ¥ H.P. 


largest manufacturer of 
Turret Type Drilling and Tapping Machines 


BURGMASTER CORPORATION 


SMALL TOOL DIVISION —BURG TOOL MANUFACTURING CO. INC. 
15001 S. Figueroa St., Box 311, Gardena, Calif. + Phone: F Aculty 1-3510— Phone, wire or write Dept. OA 


Cadillac Gage Co., West Coast Division, Costa 
Mesa, California, now uses a Burgmaster 1C Six 
Spindle Turret Drill to effect substantial savings in 
machining costs and floor space on a complex 
rocket part. 

In the setup shown, six operations are per- 
formed by the turret which power indexes at 
operator command, confining all operations at one 
point, reducing jig shifting and eliminating miles 
of operator walking. Standard tools are used 
rather than expensive quick change types. On 
complex parts like this, tools can be changed as 
needed to perform a wide variety of operations 
such as drilling, reaming, tapping, boring, c'boring, 
c'sinking, spotfacing, etc. Pre-selective, automati- 
cally shifted spindle speeds and pre-set, adjustable 
depth stops assure top machining efficiency on all 
operations. 





Rocket part is held in jig 
for performing operations 
from three sides. In setup 

‘ shown: drill 31/64”, ream 
.500”, spotface 1%”, drill 


31/64”, ream .500”, AND 
port cutter for 7/16-20 
thread. Depth tolerances are 
= 602”. 
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How To Chases 


And Use 
Portable Air Tools 





erator has the right tool for the 
job. 

Average situations, practical to 
the shop man, are the basis for 
these discussions. In addition, 
this 90-page handbook also con- 
tains safety hints, case histories, 
and many illustrations. Get 
your copy from The Rotor Tool 
Co., 26300 Lakeland Blvd., Cleve. 
land 32, or Circle Inform-A- 
Gram No. D3. 





Roll Form Design 
Cuts Die Changes 


Almost all die changes have 
been eliminated on a press brake 
at Minneapolis-Honeywell Reg- 
ulator Co. The company uses 
O’Neil-Irwin Manufacturing 
Co.’s new Di-Acro Rol-Form die 
made with two 1/2” dia half- 
rolls of machined hardened and 
ground rod that pivot in sockets 
on either side of a bed block. 
Metals up to 1/4” thick and up 
to 12’ long can be handled. 

One 60° male punch forms 
any angle up to 60° depending 
upon depth of penetration, 
which is controlled by adjusting 
the ram or bed of the press 
brake. This makes it easy to com- 
pensate for springback when de- 
veloping a part. Work marking 
seldom occurs because the ma 
terial rests against the flat sur- 
faces of the half-roll throughout 
the forming operations. 








Turret L; 
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Micro-iInches 
RMS 


Micro-inches 
RMS 


yAe 


Micro-iInches 
RMS 





Here’s the quick, 
low-cost way to get any 


Controlled Surface Finish 


Are you paying more than necessary to obtain con- 
trolled surface finishes? You probably are if Gisholt 
Superfinishing is new to you. You are losing time, 
money and paying a premium for quality as well, 
on many jobs. 








With Superfinish you preselect the surface finish Te) 
you need—as high as 80 or as low as 1 micro-inch 
RMS—and you get it faster, at less cost than by any Po Agr 


other method. Rather than an expensive extra step, 
Gisholt Superfinishing actually eliminates tedious, 
more costly processes. 





Not only do you save time and money, but you get 
a “controlled” surface finish, free of smear metal— 
with the true base metal exposed —one that provides 
greater area contact for heavier loads and longer life 
in your specific application. 

Whether your job requires a 1, 20 or 80 micro-inch 
finish, setup is fast and easy. Nothing is left to the 
operator’s skill or judgment. Stone pressure and grade, 
and reciprocation rate are preselected to produce the 
finish you require, for job lots or large production runs. 


It will pay you to find out how Gisholt Superfinish 
can cut costs, improve quality and lengthen service 
life on your standard or problem parts. Ask your 
Gisholt Representative or write for Bulletin 1169. 





Payment and Leasing Plans 








Investigate Gisholt’s Extended | 








Madison 10, Wisconsin 
Turret Lathes @ Automatic Lathes @ Balancers @ Superfinishers @ Threading Lathes @ Factory-Rebuilt Machines with New-Machine Guarantee 
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Taalide DIE IN SERVICE 8 YEARS 
DRAWS 9,000,000 CASTER PARTS! 





COM PAN Y , Bridgeport, Connecticut, leading producer of 
casters, chair controls, automobile and specialty hardware, was exper- 
iencing difficulty drawing an eccentric shaped chair caster part from commercial 
quality hot rolled drawing steel. 

Scrap rate was high—production per die low. The high-speed steel die being used 
(costing $350.00) had to be reground and polished every 30,000 pieces, and replaced 
several times a year. 

A Grade C-85 Talide die (costing $1100.00) was installed in 1950 and to date has 
produced over 9,000,000 caster parts. During this 8-year production run, the Talide die 
has required no servicing and is still in operation. 

Bassick Company engineers report that the quality of their product has been im- 
proved. Surface marks and scratches, caused by scoring and galling of the steel dies 
previously used, have been completely eliminated. 














A Talide die engineer can help you cut costs and 
increase production on draw presses, punch presses, pill 
presses, cold headers, swagers and draw benches. 

METAL CARBIDES CORPORATION 
6001 Southern Boulevard Youngstown 12, Ohio 


Send for 76-Page Catalog 56-G 





HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 


HEAVY METAL + ALUMINUM OXIDE + HI-TEMP, ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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Hundreds of 
miles of steel 
and non-ferrous 
wire—.004 to 
.750—drawn 
through 
TALIDE dies, 














SWAGING DIES 


Leading fountain 
pen manufacturer 
cold swages 33 
times more stain- 
less steel parts 
with TALIDE dies, 













HEADING AND EXTRUSION DIES 
Cold heading %” C-1008 rivets, 
TALIDE dies produced 11,200,000 
pieces, other carbide dies only 
3,500,000. 













| CURLING ROLLERS 
| TALIDE curling rolls last 
65 times longer than steel 
rolls on beverage can 
forming operation. 















BLANKING AND FORMING DIES 


70 times more paper discs blanked 
out with TALIDE—over hard alloy 






SHEET METAL DIES 


137,000 hi- 
alloy steel 
pressure 
vessels 
drawn with 
TALIDE 
against only 
7,900 with 
steel dies 
previously 
used. 












POWDERED 
METALLURGY 
DIES 
Compacting 
highly abra- 
sive chemical 
powders, 
TALIDE pill 
dies last 4 
months; steel 
dies wore out 
in 6 hours. 
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BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO. 7879, CLEVELAND, OHIO 
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Relative Characteristics of Carmet Metal Cutting Grades 


This chart shows how grades in the CA-600 Series compare in crater resistance, edge wear resistance and shock resistance. 
The units of measurement indicate only relationship between grades, not efficiency. 
CA 604 CA 605 CA 606 CA 608 CA 610 CA 51 


Extra hard for — For fine finishing For lighter cuts For light cuts on General purpose For heavy, inter- 
high speed, high and high velocity on all steels and ali steels; crater steelcutting;high rupted cuts; high 
precision machin- cuts of steel. a alloys resistance. shock resistance. shock resistance. 
ing. . 


HERE’S THE QUICK STORY ON THE NEW CARMET CA604 


Super-hard cemented carbide designed for today’s = amic areas, combining high velocity finishing with light to 


high-speed, high-precision machining of steel medium feeds. 
CA604 is offered in Indexable Inserts and Blanks by your 


Product of Allegheny Ludlum research, CA604 is now added — Carmet distributor. He carries Carmet standard tools, holders 
to Carmet’s crater-resistant 600 series. It is an ultra-hard and Indexable Inserts in stock and assures prompt delivery. 
tungsten carbide with unusually high crater-resistance, wear Call him for help in selecting the proper grades and styles 
life and high strength at elevated cutting temperatures. for economical machining—or write Allegheny Ludlum 
CA604 is an outstanding performer in the fast cutting cer- Steel Corporation, Carmet Division, Detroit 20, Michigan. 


ee 


eS 


i 
f 


Write for New-Revised CATALOG C-16-8 Ae 
CARMET CEMENTED CARBIDES FOR INDUSTRY P 










21s 
, ] ) ® 
This 32-page book contains revised prices ' 
and complete specifications on Carmet’s x F ; 
full line of cemented carbide tipped tools, . ~ j 
blanks and holders. Speed and feed charts, 
grade comparisons and ordering informa- 
tion included. CEMENTED CARBIDE DIVISION OF of Fe 
ADDRESS DEPT. TP-24 ALLEGHENY LUDLUM STEEL CORPORATION 
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Automatic Hobbing 


The Multicycle versions of the 
Barber-Colman No. 6-10 and No. 16- 
16 hobbing machines are designed 
for maximum production of mass- 
produced parts or those which are to 
be changed at relatively frequent 
intervals. Automatic cycling is com- 
bined with easy setup in these stand- 
ard machines to which standard 
units are added. These Multicycle 
machines are not special machines, 
but the standard units can be used 
in various combinations to produce 
your job most efficiently. These ma- 


chines can also be equipped for auto- 
matic loading when desired. 


The machine is easily set up for auto- 
matic cycling. None of the Barber- 
Colman versatility is lost. Jobs can 
be changed as quickly and easily as 
ever. After the machine has been set 
up, the operator unloads, loads and 
presses the start button. Because of 
the automatic cycling, these ma- 
chines are equally adaptable and 
efficient for the mass production of 
one specific part. 


Reduce Approach Time 


Approach time is often a high per- 
centage of the total time required to 
produce a gear. 


The plunge-approach cycle is de 
signed to reduce approach time toa 
minimum. The horizontal feed is et 
gaged at the start of the cycle # 
that the desired helix angle will be 
cut. The work feeds vertically into 
the hob until it reaches full depth 
The vertical feed changes constantly 
from a fast feed at the beginning of 
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Any one of these automatic cycles can be selected 
simply by turning a switch on the control panel. 





SQUARE CYCLE — automatic version 
of the conventional hobbing cycle. 


PLUNGE CYCLE — automatic vertical 
feed for cutting worm gears. 










RAPID TRAVERSE 
> 








RAPID 
TRAVERSE 
RAPID 


TRAVERSE PLUNGE 


APPROACH 





PLUNGE-APPROACH CYCLE — com- 
bination of “plunge” and “square.” 


... With typical Barber-Colman versatility 


the cut to a slow feed as the hob 
reaches full depth. The vertical feed 
and rapid traverse are controlled by 
the vertical feed cam. The rate of 
vertical feed is infinitely variable. 


The plunge-approach cycle allows 
the use of larger hobs with more 
flutes or threads without an increase 
in approach time. More flutes can 
be used for greater accuracy and 
higher production, and more threads 
will normally result in an increase 
in production. This cycle can be 


used advantageously for cutting 
blind worms or blind gears. 


Square and Plunge Cycles 
These machines can be set up for 
square cycle with conventional or 
climb cut in either direction, and for 
plunge cycle for worm gears. Cycling 
is completely automatic for both 
arrangements. 


Get Multicycle 

Production Estimate 

Send us your gear prints for a pro- 
duction estimate on a Multicycle 
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machine. Call your nearest Barber- 
Colman field office or the factory, 
WO 8-6833. 


Barber-Coiman Company 






BARBER 
COLMAN 


HHI ® 


127 Loomis Street, Rockford, Illinois 








“Short Run Tooling for Long 
Range Economy” describes the 
designing, building, and manufac- 
turing facilities for templates, jigs, 
fixtures, and dies. Write for your 
24-page catalog to Arrowsmith 
Plastic Tooling, Inc., or Circle In- 
form-A-Gram No. Cl. 


atalogs and other helpful literature 


Electronic Gaging Systems and 
modules are presented in a bro- 
chure which describes each system 
and shows typical applications. 
Write Radio Corp. of America, In- 
dustrial and Automation Div’n, for 
your copy, or Circle Inform-A- 
Gram No. C2. 








50 to 55 strokes per minute, 2 pieces 
9” Rol-Di-Feed. Stock .073 Cold 





r stroke, with Dickerman 
olled Steel, width 7 7/8". 


PRESS FEEDING ECONOMY, 


with Off-the-Shelf 


=] 


“Standard” 





65 strokes per minute on each of 3 presses, 9” 


Rol-Di-Feeds. Stock .050 Aluminum, width 1 


Dickerman feeds elimi- 
nate costly special feeds 
in 80% of press stamping 
operations. 





H. E. DICKERMAN MFG. CO. 


321-339 Albany St. ° Springfield, Mass. 


Send for literature 
today ...on the 14 
Dickerman “stand- 
ard” press feeds. 
This can add profits 
and production to 
your press room 
every operating day! 
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A Specialty Steel Buyer’s Guid 
contains detailed information gp 
tool and die steels, stainless steels 
high temperature alloys, tubing 
and pipe. Properties in chart form 
are given. Request a guide from 
The Carpenter Steel Co., or Ip. 
form-A-Gram No. C3. 








A Numerically Controlled Mill- 
ing Machine catalog describes ad- 
vantages, specifications, and case 
histories of the tape controlled 
units. Write Pratt & Whitney Co, 
Inc., for a copy of Catalog 624 or 
Circle Inform-A-Gram No. C4. 


Speedy Draw Presses are an- 
nounced in a new catalog that 
gives construction details and spe- 
cifications for 200 to 1250 ton ma- 
chines. Catalog 2029-A is available 
from Steelweld Machinery Div’n, 
The Cleveland Crane & Engineer- 
ing Co., or Circle Inform-A-Gram 
No. C5. 


A High Strength Steel booklet 
contains graphs and charts on Po- 
tomac, a chromium-molybdenunm- 
vanadium hot work steel. Get a 
copy from Allegheny Ludlum Steel 


Corp., or Circle Inform-A-Gram 
No. C6. 
“A Simple, Effective Process 


Control Method” discusses specifi- 
cations, elements, benefits, costs, 
and design of controlling quality 
during production with optical 
comparators. Also gives different 
plans. Get your copy from Jones & 
Lamson Machine Co., or Circle In- 
form-A-Gram No. C7. 


Use This Tool Steel described 
in a bulletin for jobs where ex- 
treme accuracy of size and con- 
tour is needed. Properties and 
treatment instructions are given 
in Tri-Tung bulletin from Udde- 
holm Co. of America, Inc., or Cit 
cle Inform-A-Gram No. C8. 
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NEM FAIR STREET EF OF MICROBORI 


ef Microbore adjustable tooling! 


< throw-away inserts! 






Clamp-On Type 
Available in sizes 10, 15, 20. 
















. : 
a Hf 
e Accuracy! Economy! You get the best of both. Microbore, the single point cutting 
im tool with Micrometer vernier adjustment becomes the tool holder—rigid, 
adjustable to precise accuracies in seconds. Kendex mechanically held 
throw-away inserts do the cutting. Triangular shaped, the inserts can be indexed 
“f from tip to tip. When expended, the insert is thrown away. Replacement is 
s, simple, costs far less than re-grinding. Inserts are held in place 


ty by screw-on button or clamp for fast indexing or removal. 

Available in sizes 3, 5, 7, 10, 15 and 20. Write for complete information on 
nt Microbore tooling with Kendex throw-away inserts, 
& the latest development in Microbore—the complete tooling system. 


-|DeVuies MicRoBorE System §¥ 


DEVLIFf 





COMPANY 


>HINE 
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e@ DIRECT SCALE READING TO .0001 


e 0” TO 3” RANGE WITHOUT GA 


“The new B 
total inspection and m 
Electrical Transmitters— 
and relay pressure 
by at least 75%. We 
and special gages to meet 





Distributed in the U.S.A. through the DoALL Co. 


BAUSCH G&G LOMB OPTICAL CO. 
77348 Bausch St., Rochester 2, N. Y. 


[) Id like an on-the-job demonstration of a B&L 
DR-25 Optical Gage. No cost, no obligation. 


[) Please send Catalog D-285. 


Name, Title . 
Company 
Address 


GE BLOCKS 


ausch & Lomb DR-25 Optic 
easurement time 
high-precision gages to 
data for telemetric re 
find that we no longer need ga 
our very rigi 
Joseph F. Less, Plant Manager 
Taber Instrument 
North Tonawanda, N.Y. 


UTS 
INSPECTION 





al Gage has let us cut 
on our Teledyne 
register 


adings— 
ge blocks 


d specifications.” 


Corporation 











Find out more about 
cutting inspection time 
and costs... 

MAIL COUPON TODAY 


BAUSCH 6 LOMB 


Vv 
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Work Holding Tools are feat 
in a new catalog that illustra 
and describes over 68 items inclu¢ 
ing drill vises, tables, and la 
milling attachments. Contact 
cago Tool & Engineering Co., f 
Catalog 27, or Circle Inform- 
Gram No. C9. 





“Hydraulic Hose, Couplings, ar 
Assemblies,” a practical guide, out 
lines low to high pressure ho 
specifications and gives detai 
thread and fitting data for be 
permanent and re-usable types 
couplings. Get copy from Hydraw 
lics, Inc., or Circle No. C10. 


An Overload Detector, Cir 
Master Mark III, is detailed in @ 
bulletin that describes each phrase 
of operation and applications. Get? 
your copy from Wintriss, Inc., or 
Circle Inform-A-Gram No. Cll. 


A Stock Straightener folder an- 
nounces the new machines and ex- 
plains their features. Folder is 
available from Dickerman Mfg. 
Co., or Circle No. C12. 


“Carbide Burs,” a 12-page cata- 
log, gives complete specifications 
for all types of burs. Catalog 
59 is supplied by Thomas C. Wik 
son, Inc., or Circle Inform- 
Gram No. Cl3. 


A Hydraulic Press Brake cat 
log gives specifications on 150 
1800 ton models and gives data @ 
design details and advantage 
Verson Allsteel Press Co., suppl 
Catalog HPB-59, or Circle Info 
A-Gram No. C14. 





0 


, WEAR RESISTANT 


THOMSON 






AVOID the HIGH COST 
and difficulty of fabricating 
? long, hard & straight 
a? parts by 
conventional 
methods! 


q 


hardened ~ ground 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 
ELIMINATE WEAR and REDUCE COST 





60 Case is the result 
of over 15 years of experi- 
mental work and production experi- 
ence with hardened and ground shafts 
which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by 
Thomson Industries, Inc. 


The special techniques and equipment that have been 
developed enable high production rates and low han- 
dling costs. This permits big savings over conventional 
methods which are plagued with erratic warpage, straight- 
ening and resultant grinding problems. Finished 60 Case 
parts frequently cost less than the scrap losses that result 
from conventional methods. 


ADVANTAGES 
of 60 Case 


e COST REDUCTION ¢ GROUND FINISH 
¢ HARD BEARING SURFACE © STRAIGHT PARTS 
 NICK-& DENT-PROOF DELIVERY FROM STOCK 
¢ ACCURATE DIAMETERS ¢ ADDED STRENGTH 

e UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 
Pst RODS ¢ SHAFTING « ROLLS ¢ TRAVERS 
1 


60 Case material has a surface hardness close to 60 on the 





ISTON RODS ¢ ARBORS ¢ LEADER PINS « TIE 
G PINS © AXLES « CONTROL RODS ¢ GUID 
MANDRELS ¢ BEARING ROLLERS ¢ SPINDL 








Rockwell C scale which ts essential to resist wear. 


Long lengths of material ranging in diameter from “4” 
to 4” are stocked to enable prompt shipment of 60 Case 
parts, with or without special machining. Write for 

literature and name of your local representative. 


For emergency needs call collect 
MAnhasset 7-1800 





THOMSON INDUSTRIES 


Inc. 
Dept. HH, Manhasset, New York 
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PARTS HARDENED to 60C... 
increase life...reduce cost! 
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Performance of Valvair deceleration manifolds on press 
transfers maintains a steady high rate of production 
through a major automotive manufacturer’s fully- 
automated 5-press stamping line. Valvair design assures 
necessary rapid movement of the transfer mechanism, 
with precisely controlled deceleration of the 200 Ib. 
shuttle at each end of the cycle. And, positive cushioning 
of shuttle travel prevents damage to the transfer mech- 
anism .. . protects valuable dies. 


Valvair’s deceleration manifold assembly uses only three 
SPEED KING valves; two to control cylinder movement, 
and one as a directional valve to select free or restricted 
exhaust for cushioning. Just two limit switches are 
needed to control cushioning action — a quick adjust- 
ment of exhaust restriction precisely regulates cushion- 
ing rate. Simplicity of design, plus SPEED KING 
multi-million cycle dependability, assures peak produc- 
tion rates, with minimum in-service downtime. 


If control of fast-moving reciprocating mechanisms is a 
problem in your plant, ask your nearby Valvair repre- 
sentative for his recommendations. He’s only a telephone 
call away. 


For more information, write for Bulletin G-3A. 
Address Dept. TP1259, Valvair Corporation, 
Akron 11, Ohio. 


8018 
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@ @® 
a lvai r deceleration manifolds provide safe, velvet. 
smooth control of high-speed press transfer shuttles 
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) This press transfer indexes 
26 in. per cycle, at a 1,000 
cycle/hr. rate. Valvair’s compact, 3-valve de- 


celeration manifold controls its horizontal 


movement . . . requires minimum mounting 
space ... simplifies piping and wiring. 


Representatives in principal cities 


alvair...... 





Other INDUSTRIAL DIVISIONS of IBEC: ‘The Sinclair-Collins Valve 0 
The Bellows Co., Akron, Ohio « V. D. Anderson Co., Cleveland, Ohio. 
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UNIVERSAL JIG AND FIXTURE 
COMPONENTS AND CLAMP ASSEMBLIES 


Shown here are a few of more than a thousand 











different items in regular steel and stainless steel 
—the largest and most complete selection in 
the United States—now available from Universal 
Engineering Co. Write today for your copy of 
the complete, new catalog. 


eeeeeeeeeay 


OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 


Mikro-Lok Boring Bar 











Floating Chuck Standard Collet Chuck Tl ee 
“Kwik-Switch” é ' 
Boring Chuck Tool Holder Standard Drill Bushing Wedge-Lock 


Production Vise 


UNIVERSAL ENGINEERING COMPANY, E&FRANKENMUTH 8, MICHIGAN 
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ALL TYPES 
MADE TO 
YOUR SPECS 


CAMS 













“Cam Calculating Service” 
Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 


INC. 


EISLER ENGINEERING CO., 
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HERE IT 1S... oinect neaoine to .c0005” 
FULL RANGE OF DIAL .004" 
© DIAL GRADUATIONS 20-0-20 


FULLY JEWELED & 
SMOCKPROOF 









(Wauséf 
INDICATOR 


@ 2-):" DIA. HARDENED 
GROUND & LAPPED TABLE 
@ 6” VERTICAL CAPACITY 
@ FINE ADJUSTMENT OF 7 
VERTICAL CAPACITY BY } IN PLASTIC CASE 
MEANS OF KNURLED RING WITH CABLE RELEASE 
WITH INSTANT LOCEING <p THE MAUSER INDICATOR 
@ WILL ACCOMMODATE IS ALSO AVAILABLE GRADUATED 
ALL INDICATORS FOR DIRECT ® P 
WITH Simm. SHANK WITH 016° FULL RANGE OF 


. DIAL 
$29 sd Cet. 657 — ONLY $16” 
Fer Complete information request our 96 Page Catalog — 


Contact any of our 4 “Coast to Coast” Locations or your 
neorest Local Distriuter. 
















Cet. =6131F — ONLY 











w STOCK, & SALES OFFICES AT 
NEW YORK: 200 Lafayette Street, New York 12, N. Y. 
ST. JAMES: St. James, Minnesota 
LOS ANGELES: 3337 West Olympic Bivd., Los Angeles 19, Cal. 
CHICAGO: 5045 W. Harrison, Chicago 44, lil. 

When writing to any of the above lecations, refer te Dept. E 
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ra Roller Stock Pushers 


FOR POSITIVE STOCK ALIGNMENT 





5 IMPORTANT ADVANTAGES 


SS LOW COST — costs only a fraction of hand- 
made pushers 


SIMPLICITY OF INSTALLATION — requires 
milling of one slot and drilling of one hole 


for minimum space requirements 


7 COMPACT — engineered and manufactured 


ANTI-FRICTION — hardened roller on brass 
shaft requires minimum effort to insert and 
feed stock 


MINIMUM DIE MAINTENANCE —no refitting 
necessary when die is sharpened . . . in- 
creases pilot life 


Write us for complete information 


APPLIED MECHANICS CORPORATION 


528 Fourth St., N.W., Grand Rapids, Mich 


Telephone Glendale 9-8544 
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40-TON DOUBLE CRANK 0.8. 1. 


Rousse: tf 


WITH NEW ELECTRICALLY 
CONTROLLED AIR CLUTCH 


e “Plug-in” foot and hand controls, 







@ Single stroke, continuous and 
jog selector. 

@ Low air consumption. 

@ Large die area. 

@ Roller bearing flywheel. 

ROUSSELLE PRESS @ Bronze main and crank bearings. 


CHOICE OF 30 SIZES AND TYPES IN 5 TO 40-TON PRESSES 


4 F 4 SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET @ CHICAGO 20, ILL. 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY THROUGH LEADING MACHINERY DEALERS 
CIRCLE INFORM-A-GRAM KEY NO. 764 





Svety TOOL ROOM NEEDS THIS 
REID CATALOG 


Cc. |. HAND WHEELS 


oe 


DISHED STRAIGHT 
Solid web and counter-balanced. Made of fine 
grain cast iron. Rims and handles are ground 
and polished to high lustre. Many sizes. Top 
quality and low prices. 
CONTROL BALL HANDLES 

Made of plastic in round type as shown and 
in oval and mushroom types. Also supplied 
in round polished steel. Available in many 
diameters and thread sizes. Top quality and 
low prices. 


| 
(acme 
—eEC07"”"=_=—>_= 








Big FREE 78 page catalog, listing 
1600 accessories and components 
needed in every tool room. All are 
top quality and low priced. Orders 
welcome for one or a thousand. 





Yo) 
Sees 
Set Y 
MT “a Se yi) 
— yr wn on 
LAT a 








ak 


3) 
> Fri Ses 






COMPRESSION SPRINGS 
Assortment of many sizes rang- 
ing from 3/32” to 1-1/2” 
diameters. ail springs 10” long. 


REID TOOL SUPPLY CO. 





Made from music wire. Exten- 
sion spring assortment also MUSKEGON HEIGHTS, MICHICAN 
available. 
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B-R-E-A-K . . .-Hand Finishing Bottlenecks 


with our 
PORTABLE ELECTRIC 
RECIPROCATING TOOL 


This handy tool will cut out many 
tedious hand filing and finishing 
operations — Increase Production 
— Produce Uniform Work. 

Light in weight — Delivers 1%” 
or 34” fixed stroke at 1000 strokes 
per minute — Operates on 110 
volts AC or DC. 


ACME TOOL CORP. 


= sp 


HONING LAPPING 











75 WEST BROADWAY 








NEW YORK 7, N. Y. 
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A Precision Balls Catalog dis- 
cusses ball raw materials, methods 
of manufacture, precision, finish, 
sizes, and quantities. Write Indus- 
trial Tectonics, Inc., for a copy of 
“Balls Unlimited,” or Circle In- 
form-A-Gram No. C15. 


An Indexing Table, Incro-Table, 
for fast layout, machining, and in- 
spection is described and illus- 
trated in a bulletin. Applications 
data is included. Get copy from 
Calectron, Inc., or Circle Inform- 
A-Gram No. C16. 


Heavy-Duty Contour Band Saw 
Machines are highlighted in a new 
catalog that describes the new fea- 
tures and applications. As for Cat- 
alog 59-46 from The DoAll Co., 
or Circle Inform-A-Gram No. C17. 


Cylinders for Automation are 
fully described in a 24-page cata- 
log. Dimensional drawings are ac- 
companied by application data and 
specifications. Bulletin 91017 is 
available from Airmatic Valve, 
Inc., or Circle No. C18. 


A Punch Price List offers re- 
ductions on ball seat and shoulder 
punches. Price lists of other types 
of punches are also available from 
Pivot Punch & Die Corp., or Cir- 
cle Inform-A-Gram No. C19. 


Air Hydraulic Boosters are illus- 
trated and described in a bulletin 
that shows how a booster works, 
how to select boosters from a han- 
dy chart, and how to apply the dif- 
ferent models. Get Bulletin B-200P 
from Miller Fluid Power Div’n, 
Flick-Reedy Corp., or Circle In- 
form-A-Gram No. C20. 
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Reliability and quality 
ew assured to 001" 


CTD PRECISION SECTIONAL DIES 
ASSURE QUALITY OF TEXAS 
) INSTRUMENTS TRANSISTORS 


Check the transistors in the 
next portable radio you hear, 
and chances are they’ll read 
| “TI”— trade mark of Texas 
s», Instruments Incorporated of 
Dallas, Texas. This aggres- 
sive company supplies leading 
manufacturers of computers, 
missiles and electronic equip- 
ment. For contour ground dies 
of extremely critical tolerances, TI chooses CTD 
sectional dies to stamp the tab sheets for the ultra- 
small semi-conductor wafer assembly within the 
transistor header. “Reliability and quality assured 
to .001” are musts,” says Texas Instruments. 





YS 


Another example 
of the important 
production efficiency 
made possible by CTD 
precision craftsmanship 


Cleveona Jon and p ie 


Dies, Jigs, Fixtures and Special Purpose Tooling 


Send for 
brochure 





















means 
precision... 




















ge | étesee | Cleveland Tool and Die Co. 
facilities. | 90510 Lakeland + Willowick, Ohio 
ea 
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AUTOMATIC RE- 
CESSING TOOLS— 
feature master hold- 
er, low cost inter- 
chongeable tool 

rs, double 

lower pin 
design for better 
performance at 
lower cost. 


FLOATING HOLD- 
ERS—a proven de- 
sign, combined 
with interchangeo- 
ble collets, cover a 
wide range of tap 
and reamer sizes 
to provide straight, 
accurate holes. 


SHUR-LOCK AD- 
JUSTABLE ADAPT- 
ERS—built to GMC, 
Ford, Chrysler, 
ASA standards 
Concentricity .002” 
TIR 6” from nose. 
























SPINDLE EXTEN- 
SIONS—provide 
individual spindle 
adjustment and ex- 
tend or alter exist- 
ing multiple setups 
without costly re- 
tooling. 


SLIP SPINDLES—for 
cluster plate appli- 
cations. Used on 
multiple-spindle 
drilling machines. 


DRIVERS—hard- 
ened, ground, pre- 
cision-buill, con- 
centric within 
.002”. Made to 
automotive, ASA 
standards. 


BRACKET SPINDLE 
ASSEMBLIES—ex- 
clusive fiat orm de- 
sign permits adjust- 
ing without break- 
age. Precision ma- 
a 
efficient operation 


MAGIC CHUCK S—feature 





TOOL CONTROL 


quick change, inter- UNITS, PRESET- 
changeable collet design 
and proven principles of 
construction insuring ac- 
curacy and long life. 


TING GAGES— 
individually de- 
signed to control 
toollife. Standard 
units in 3 to 12 
ft. lengths and 
special pre-set- 
ting gages to suit 
needs 





FOR THE LATEST IN NEW 
IMPROVED COST-CUTTING DESIGNS 


Seely LED 


PRODUCTION HOLDING 


You can depend on Seibert’s skill and 
practical tooling experience for new, im- 
proved ideas in production holding tools 
that offer cost-cutting advantages. New 
designs are being constantly developed 
and tested with only one thought in mind 
—to find better ways to improve present 
quality standards and reduce costs. 


Fast, Economical, Direct-Factory Service 

In addition, at Seibert you can rely upon 
fast, economical, direct-factory service. 
All tools are lot produced and all are 
100% inspected before shipment. Our 
expanding line of tools are precision-built 
to meet exacting tolerance requirements 
of prominent manufacturers and machine 
tool builders. Write, wire, or phone for 
quotations today. 





~ MODEL PDM RICE MILWAUKEE 


rat ie 


;. PUNCH --- DIE MAKER 


The Complete Low-Cost Answer to 
Your Larger Die-Making Problems 


% Tilting Power Ram Permits Working from 


Level Table 


% Infinitely Variable Speed Transmission and 


Stroke Mechanism 


% Files Supported in both Upper and Lower 


Chuck . . . or in either 


% Saws to Center of 22%” Circle with Over- 
arm, 28” with overarm removed 

% 20” square table — Special table available 
in 24” x 28” size 


Send for PDM Bulletin, 


Rice — Milwaukee 





Iso on 
Complete line of bench type Die Filers and Profile Grinders. 


RICE PUMP & MACHINE COMPANY 


228 PARK AVENUE 





BELGIUM WISCONSIN 
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TIMESAVER 


SPEEDBELT V2 


ABRASIVE BELT 
SANDER 


V. A. BOKER & SONS, Minneapolis, Minn., 
manufacturer of precision metal stampings 
feports: 


“We Processed 675 metal stampings 
using a Speedbelt 12 and 2 men in 
1 hr. 40 mins. or 3 hrs. 20 mins. of 
direct labor charged against the job. 
By old deburring methods this run 
would have taken in excess of 20 hours. 
Another run of 650 metal stampings 
was completed in 10 mins., or 20 mins. 
direct labor compared to 4 hrs. by 
former deburring methods. These runs 
cre typical of the savings in produc- 
tion time we have made on this type 
of work. We also find we are achieving 
@ much better finish as well.” 


TIMESAVER “SPEEDBELT” SANDERS 
CAN HELP CUT YOUR PRODUCTION 
COSTS . . . TO0! 


V A. Boker & Sons’ experience is typical of 
the many installations where versatile, low-cost 
Timesaver ‘‘Speedbelt’’ Sanders have replaced 
slow, costly deburring, finishing and polishing 
methods. Timesaver Sanders are built in 12”, 
18”, 24”, 38”, 50” and 54” models ._ . a size 
and type to solve most polishing, finishing and 
deburring operations on solid or perforated 
aluminum, stainless steel and other metal sheets, 
bars and blanks. 


INVESTIGATE the advantages of these amazing 
machines and hi-speed abrasive belt operations 
for your shop Write for literature today. 


TIMESAVER 
SANDERS 
Dept. D-25 
Box 7446, Robbinsdale Station 
Minneapolis 22, Minn. 
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Titanium Alloy for high speed 
flight is introduced in a 24-page 
catalog that lists properties, fabri- 
cation characteristics, and applica- 
tion data. Get “Properties of Ti- 
4A1-3Mo-1V” from Titanium Met- 
als Corp. C21. 


Strippable Coatings for protect- 
ing tools and metal parts are of- 
fered in a new bulletin that shows 
how and where to use the coatings. 
Get your copy from Bischoff 
Chemical Corp., or Circle Inform- 
A-Gram No. C22. 


A Hydraulic Press Brake bulle- 
tin features a selection chart show- 
ing differences between mechani- 
cal and hydraulic brakes in use, 
tonnage, and stroke. Features and 
advantages are included in Bulle- 
tin 91 available from Niagara Ma- 
chine & Tool Works, or Circle In- 
form-A-Gram No. C23. 


An Automatic Positioning Sys- 
tem for horizontal boring, drilling, 
and milling machines is described 
in Bulletin 759 available from The 
Cincinnati Gilbert Machine Tool 
Co., or Circle No. C24. 


A Floating Board Drafting Ta- 
ble is introduced in a_ bulletin. 
It holds drawing position secure- 
ly. Details and advantages are giv- 
en in a bulletin from Stacor Equip- 
ment Co., or Circle Inform-A- 
Gram No. C25. 


Vises, Chucks, and _ dividing 
heads are featured in a new cata- 
log which explains and gives spe- 
cifications for these tools. Get your 
copy from L-W Chuck Co., or Cir- 
cle Inform-A-Gram No. C26. 


“Socket Screw Products” gives 
dimension specifications for socket 
head cap screws, button heads, flat 
heads, and dowel pins. Get your 
copy from Standard Pressed Steel 
Co., or Circle No. C27. 


A Manual Press Controls cata- 
log has 16 pages of application 
data and ordering information and 
tells how they can be applied to 
Manually operated stamping 
Presses, air presses, riveters, and 
shears. Get Catalog 65b from Mi- 
cro Switch, or Circle Inform-A- 
Gram No. C28. 


Now 


AUTOMATIC 
POSITIONING 


J f 
a 


iehdem gets 


DIX! 75 horizontal optical jig borer 


offers you increased 
ACCURACY 
VERSATILITY 
PRODUCTIVITY 


SSS 


e Automatic positioning can be changed instantly 
Comp osteboletet Me) slelmeRateya| 
Projected optical setting direct reading to .00005 
for linear motions and 1 sec. of are for built-in rotary table 
Linear optics provided with adjustable zero referencé 
Simplified controls functionally arranged for 
greater operating speed and efficiency 
3” diameter boring spindle 
Increased capacity tabl 
23%" longitudinal travel 
Hydraulic feeds and infinitely variable 
Rear support optional 


MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 
are using the horizontal optical jig borer. 


Demonstrations upon request 


at our conveniently located 
demonstration centers. 


<> 


M. B. I. Export & IMPORT LTD. 


A DIVISION OF MACHINERY BUILDERS, INC 
475 Grand Concourse, Bronx 51, N. Y. 


Over 25 years’ experience in designing and building machinery 
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The Quick, Easy, Handy Way 


to TAP BY HAND 






THE DAHLSTROM TAP GUIDE virtually 
eliminates tap breakage—and saves | 
those costly hours spent prying broken 
taps out of dies. Anyone can use it. 
Just a few turns of the spindle and the 
job is done. 


















Winds through continuously, with no 
backoff. Work is always dependably 
straight and square. Fasten it to a 
post or set it on top of a big job. 
This handy tapper comes equipped 
with 9 adapters, 8-32 to %” but taps 
are not furnished. Spindle can be 
pulled out and used in a lathe, or used 
as tap extension for hard-to-get-at- 
places. 138” x 8” x 14”, wt. 32 Ibs. 


Also Makers of Dahistrom 
Autostrop and Tap Chuck 
Send for bulletin 


BRANCH MFG. CO. 
16 Olson Drive 


NORTH BRANCH, MINN. $89.50 
F.O.B. 
Factory 


Dahlstrom TAP GUIDE 
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NEW...Precise Center Alignment 
in less than 12 the time! 


aes 


with on ECO 


Micro-Set 
Adjustable Center 





® End hit or miss center alignment 
without shifting tailstock or table 

® Tip adjustment calibrated in increments of .0005” 

® Provides micrometer control when used for 
straight or taper work 

@ Ideal when working on shafts or mandrels 

© Replaceable carbide tip © Saves costly setup time 


With an Enco Micro-Set Adjustable Center, any operator 
can precisely align his work piece in a matter of minutes. 
Soon pays for itself in time and scrap savings. Try one and 
you'll see why they are called “the most valuable turning 
or grinding accessory to come along in years”. Available 
in popular Morse, Jarno and B&sS tapers. 
Write for complete catalog and nearest distributor. 
Enco also manufactures a complete 
line of Precision Lathe Turrets and 
Tiny-Titan Magnetic Base Holders. 


MANUFACTURING COMPANY 
DEPT. NO. 7129 4520 W. FULLERTON AVE. * CHICAGO 39, ILLINOIS 
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| The new CRATEX 
TOOL & DIE MAKERS KIT 


The world’s finest rubberized abrasives 
for deburring, smoothing and polishing 
tools, dies, patterns, molds, models, instru- 
ments and component parts. 

Kit contains 80 wheels and points in the most 
popular sizes and shapes, equally assorted in 
four grit textures, coarse (C), medium (M), 
fine (F), extra fine (XF)... plus four mandrels 
for %” chuck... packaged in plastic box, com- 
partmented for fast selection. $7.50 complete. 


Order your new Cratex Tool & Die Makers Kit 
#777 through your distributor—or, send your 
order to us for delivery by the Cratex distrib- 
utor nearest you. 


CRATE 


MANUFACTURING CO., INC. 


Free 8-page catalog available on request. 





1600 ROLLINS ROAD, BURLINGAME, CALIFORNIA 
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B AIR-MITE 


PRODUCTION 
AIR PRESSES 


ONE MANUFACTURING 
SOURCE FOR PNEUMATIC 
AUTOMATION COMPONENTS 


© Cylinders 
© Presses 

© Valves 

e Filters 

© Regulators 
© Lubricators 
@ Fittings 

© Hose 





@ Any length 
column 

@ Any length 
stroke 



















Air-Mite Production Air Presses are ruggedly built for high 
production applications. Solid steel column for greater 
strength and rigidity; compact, powerful cylinders have long, 
maintenance-free construction features that insure uninter- 
rupted service. Available with a variety of controls for fast, 
safe operation. Press shown is equipped with two Air-Mite 
3-way valves—1 normally “closed”, 1 normally “open. 
Cylinder will not return for second stroke unless both valves 
are released. : 
Write for complete Air-Mite catalog which 
illustrates and describes the Air-Mite line. 


ARAM I DEVICES, INC. 


440S5AW Kinzie St., Chicago 24 
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Capacity Coefficients for the 
Hannifin line of directional air 
control valves are now included in 
the new valve finder to make se- 
lection easier. Request a valve 
finder from Hannifin Co., or Cir- 
cle Inform-A-Gram No. C29. 





New Carbide Router Bit litera- 
ture describes standard tungsten 
carbide router bits for use on alu- 
minum, plastics, and_ stainless 
sheets. Dimensions are given for 
each style. Write Sonnet Tool & 
Mfg. Co., for your copy, or Circle 
Inform-A-Gram No. C30. 


Pipe-Thread Fittings are de- 
scribed in a bulletin that shows 
how to solve common problems 
and gives details on installation. 
Ask Tru-Seal Div’n, Flick-Reedy 
Corp., for a copy, or Circle Inform- 
A-Gram No. C31. 


A New Aircraft Drill series is 
introduced in a bulletin. Advan- 
tages, dimensions, and applications 
are given. Write to Whitman & 
Barnes for your copy, or Circle 
Inform-A-Gram No. C32. 


Single and Multiple Rivet Set- 
ters, air-powered and air-cush- 
ioned, are presented in a bulletin. 
Specifications are given for eight 
models. Write Chicago Rivet & 
Machine Co., for your copy, or 
Circle No. C33. 


Keller Power Hack Saws in ten 
sizes and five capacities are cov- 
ered in a bulletin. Specifications 
and advantages are given for ev- 
ery model. Write Sales Service 
Mfg. Co., for your copy of Bulletin 
257, or Circle C34. 








How Brown & Sharpe 
“STANDARD” End Mills 
End Wonder, Worry & Wait! 













“Standard” B &S 
4 flute, 4%”, extra 
long, fast helix 
end mill peripheral 
milling vertical slot 
note: square end 
and bottoming cut. 


“Standard” B & S 4 flute, 
¥,", taper shank end mill cutting 
cam track in annealed steel. 




















“Standard” B&S 
2 flute, 46”, straight 
shank, double end 
end mill cutting 

key slot in arbor— 
note: double end 
doubles production 
before resharpening. 











“Standard” B & S 4 flute, 
¥,”, fast helix, double end 
end mill plunge cutting 
and slotting boilersplate. 











CHOOSE FROM 1065 
DIFFERENT “STANDARD”’ 
OFF-THE-SHELF 

END MILLS AND PRODUCE 
JOBS LIKE THESE—IN 

THE TIME YOU USED TO 
WAIT FOR OTHER TOOLS! 


Here are just a few of the production jobs that are 
completed and shipped daily—ahead of schedule 
—by Brown & Sharpe End Mill Users. 


Rely on your Brown & Sharpe Distributor for 
speedy service from a stock of 1065 different 
end mills. 


Brown & Sharpe 
CUTTING TOOL DIVISION - 


NELCO CARBIDE TOOLS re ‘ (|BS 


END MILLS 


Send for thee B& S$ 
“Condensalog” to: 
Cutting Tool Division, 
Brown & Sharpe Mfg. 
Co., Providence l, 
Rhode Island. 

‘an 


FOR THAT EXTRA EDGE IN PRODUCTION 
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Chuckers Speed 
Valve Production 


Fourteen operations on com- 
plicated steel valve seats are 
completed in 6 min on a pair of 
Warner & Swasey chucking au- 
tomatics at the Cleveland Rock 
Drill plant, Le Roi Division of 
Westinghouse Air Brake Co. One 
automatic chucker machines one 











END MILLS 


ADVANCED DESIGN 
(AT NO EXTRA COST) 


EXCLUSIVELY FEATURE 
90° ACCURATE FLUTE INDEX 


plus constant helix producing 
end mills having balanced 
cutting power which permits 

INCREASED RATE OF FEEDS 


FORM RELIEVED LANDS 
providing a strengthened keen 
cutting edge which means 
LONGER TOOL LIFE 


FORM CUTTING FACE (Hook) 
permitting chips to flow freely re- 
ducing heat in cut which means 

FINE SMOOTH FINISHES 


Write for Eclipse Catalog E 58 M 


ECLIPSE COUNTERBORE COMPANY 


END MILL DIVISION le) ai leli gy iene. lis. m 
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side of the workpiece; the sec- 
ond, the other. 


Workpiece material is tough 
forging quality steel of 72 to 
90 Brinell, burned out of plate 
stock to form rough blanks. Car- 
bide and high speed steel tools 
are used for drilling, boring, 
facing, radius forming, relief 
cutting, chamfering, and form- 
ing angles. 


A special trepanning arrange. 
ment is used to cut a circular 
groove in one face of the blank, 
holding a tolerance of +0.003” 
on the diameter and +0.005” on 
depth. A parallel limit of 
+0.003” also is achieved in 
facing operations. 





BOOK REVIEW 


PURCHASING HANDBOOK, edit- 
ed by George W. Aljian. Pub- 
lished by McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New 
York 36, N.Y., 1958. 1388 pages, 
$15. 


Organization, management, and 
procedures for purchasing depart- 
ments are thoroughly covered in 
this comprehensive handbook, pre- 
pared by 220 specialists in the field. 
Principles and methods are present- 
ed on such subjects as the purchas- 
ing routine, rating of vendors, buy- 
ing economically, and control of in- 
ventory. Other topics include basic 
price considerations involved in any 
purchase, “make or buy,” and how 
to reduce costs of materials, sup- 
plies, and services. The examples of 
forms, contracts; reports, and mai- 
uals add to the value of this survey 
of purchasing. 





| 
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ANNOUNCING ... for January 1960 Publication 





—————— 


Manual of 


MACHINABILITY AND TOOL EVALUATION 


Especially When Turning Steel with Carbide 


by Antoni Niedzwiedzki 
Machining Consultant 
Detroit, Michigan 


A Treatise Built Upon Advanced European and American Con- 
cepts and Theories, and Results of the Author's Own Experi- 
mentation and Practical Experience in [Engineering and 
Machine Shop. 





This newest publication in its field 
has been reviewed and edited by 


H. J. Siekmann, Manager 
Market Development and Research 


Metallurgical Products Department 
General Electric Company 
Detroit, Michigan 


In the “Editor’s Foreword,” Mr. 
Siekmann says: “. . . An increas- 
ing number of interesting papers 
and articles of European, Russian 
and English origin are finding 
their way into American publica- 
tions. If we are to be in a position 
to properly evaluate this informa- 
tion we must become more familiar 
with European methods of pre- 
senting metal cutting data. 


“.... A further advantage to 
reviewing and becoming familiar 
with European work of long but 
little-known standing here in 
America is that it may save us 
the expense and effort of ‘re-in- 
venting the wheel’ too many times. 


HUEBNER PUBLICATIONS, INC. 


P. O. BOX 3505, 1975 LEE ROAD 


CLEVELAND 18, OHIO 


Gentlemen: Please ship as soon as available 





TYPICAL CHAPTER COVERAGE 


Tool Life Formulas - - - Tool Life 
Criterion - - - Chip Load and 
Workpiece Hardness - - - Tool 
Geometry - - - Test Records - - - 
Tool Inspection - - - Machinability 
Classification - - - Machine Tool 
Selection. 

The Manual contains a wealth of 
examples and forms for Develop- 
ment Sheets - - Recommendation 
Sheets - - Crossed Charts - - Tool 
Life Tables - - Graphs and Draw- 
ings - - covering work with Car- 
bides and HSS on Cast Iron and 
Steel. 











“. . . . This work by Antoni 
Niedzwiedzki is a presentation of 
thoughts on metal cutting from 
many centers of technological ac- 
tivity: Polish, Czech, German, Rus- 
sian, French, Belgian, Swiss, Eng- 
lish, Italian, Canadian, and finally 
the United States. The basic con- 


at the special pre-publication price of $5.00* per copy. 


(Note: price will be $6.00* per copy if order is received after publication.) 


cepts put forth by these groups 
have all been absorbed, evaluated, 
and analyzed by Mr. Niedzwiedzki 
and have been combined with the 
results of his own experiments, 
calculations and observations to 
form the overall approach he has 
presented in this publication. 


“. . ..I1 would like to point out 
that I have not made any discern- 
ible technical contributions to Mr. 
Niedzwiedzki’s writings aside from 
a normal exchange of ideas arriv- 
ing from mutual conversation and 
consultation. . . . I only hope that 
my limited changes from European 
English to American English may 
be successful in more clearly pre- 
senting Antoni Niedzwiedzki’s in- 
teresting and thought-provoking 
work to American Industry.” 


Place your order now and it will 
be filled at the pre-publication 
price of $5.00° per copy. Price 
after publication will be $6.00* 
per copy. 


copies of MACHINABILITY AND TOOL EVALUATION 





Open account shipments on 











purchase orders of rated 
companies. Otherwise, check 
with order, please. No 
C.6:D-’s. 





*Ohio customers add 3% 





sales tax. 








84 


Product News 





Close-Up Checking 


A new portable optical projector 
which may be attached to a variety 
of machine tools, allows continuous 
precise magnified checking, direct 
measurement, and comparison of 
work contours in transparent over- 
lay charts. It’s best for circular and 
flat form tool grinding, production 
grinding of precision contours, and 
tool regrinding. Get details from 
Stocker & Yale, Marblehead, Mass., 
or Circle Inform-A-Gram No. P1. 


Record Surface Flaws 


Here’s a mechanical-electronic in- 
strument, the Rotary Proficorder, 
for research, experimentation, and 
production that provides a perma- 
nent magnified chart record of the 
shape, height, and spacing of all 
surface irregularities. Micrometrical 
Mfg. Co., 345 S. Main St., Ann Ar- 
bor, Mich., provides information, or 
Circle Inform-A-Gram No. P2. 


Flush Pin Gage 


Accurate and easy in-process in- 
spection, as well as final inspection, 
of port contours after machining is 
easily done with this new flush pin 


gage. It’s made of corrosion-regig. 
tant stainless steel and is available 
for all 13 sizes of each specification 
Request details from Sonnet Tool g 
Mfg. Co., 576 N. Prairie Ave., Hay. 
thorne, Calif., or Circle No. P3, 


Easy Insert Indexing 


This new type milling cutter 
blade holder for disposable inserts 
cuts downtime by providing an ae. 
cessible clamp locking screw. Coro- 
mant T-Max 270 1-1822 has the 
screw in an easy-to-see-and-reach 
position on the outside periphery of 
the milling cutter. Contact Sandvik 
Steel Inc., 1702 Nevins Rd., Fair 
Lawn, N.J., for details, or Circle h- 
form-A-Gram No. P4. 





Drill Any-Shaped Hole with No Heat or Tool Wear 


Drill holes or sink cavities of any 
shape into even difficult-to-machine 
metals with the new Anocut electro- 
lytic cavity sinking machines. Round, 
square, or any other shaped holes are 
formed by an electrochemical action 
between an electrode (tool) and 
workpiece. 


Material is removed without heat 
or tool wear. With 300 to 3000 amp 
power units, the cavity sinking ma- 
chines in the new line can remove 
0.030” to 0.300” cu. in./min. Concen- 
tration of 0.100 cu. in./min removal 
rate over a 1-sq.-in. work area per- 
mits fast penetration rates for fast 
production. Actual electrode pene- 
tration rates depend on type of work, 
material, configuration, etc. 


The machine can easily produce 
a 30 to 40 micro-inch finish on many 
materials and better than a 20 micro- 
inch finish on tough super alloys. 
Normal accuracy is from 0.001” to 


0.002”. For details, write Anocut En- 


gineering Co., 631 W. Washington 


BS 


Blvd., Chicago 6, or Circle Inform-A- 
Gram No. P5. 
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Product News 


Machines Honeycomb Core 





A new circular milling cutter is 
a replaceable ring type and utilizes 
a method of mechanically holding a 
solid carbide ring to the cutter body. 
Available in 1” to 8” cutting diam- 
eters from Onsrud Cutter Mfg. Co., 
Inc. 800 East Broadway, Liberty- 
ville, l., or Circle Inform-A-Gram 
No. P6. 


Automated Marking 


¢ Efficient pro- 

Py duction marking 

é hi of steel parts or 

nameplates is 

; handled by 

Pneumark Model 

10T impact bench 

press. It features 

setup without 

downtime for 

j further adjust- 

ment, safe fully-automatic operation, 

and 3000 to 3600 pces/hr production 

rate. Geo. T. Schmidt, Inc., 4112 N. 

Ravenswood Ave., Chicago 13, or 
Circle No. P7. 


Ideal for continuous 
work requiring clutch 
engagement and dis- 
engagement at every 
press stroke is this 
modernized Series A 
inclinable press. The 
solid casting of the 
slide was brought for- 
ward for more solid 
backing for the dies, 
and the flat surfaces 
on the front and sides 
simplify fitting feed 
roll lifters and other 
attachments. Ask for 
Bulletin 58N from Ni- 
agara Machine & Tool 
Works, Buffalo 11, N. 
Y., or Circle No. P8. 





New Rivet Trimmer 


This new blind rivet trimmer at- 
tachment is for use with Dotco Mod- 
el 1AE right-angle drive air tools. 
It assures accurate cutting, cuts 
trimming time, and trims the rivet 
stem square, saving time in later 
shaving operations. Details are avail- 
able from Doeden Tool Corp., Sher- 
wood, Ohio, or Circle Inform-A- 
Gram No. P9. 








Modernized 
OBI Presses 


Use a small produc- 
tion model of a new 
electrostatic chucking 
system for a precision 
surface chucking of 
non-magnetic metals 
and _ non - conductors. 
The inexpensive unit, 
with 5” x 8” work- 
holding surface, is 
ideal for experimental 
shops, toolrooms, and 
for short-run produc- 
tion. Bulletin available 
from Electroforce Inc., 
Fairfield, Conn., or 
Circle Inform-A-Gram 
No. P10. 


Metal Machining Guide 


In selecting a cutting fluid to fit 
a particular job, the basic machin- 
ing factors to be considered are the 
material, operation, and the tools. A 
new 115-page booklet, “Metal Ma- 
chining with Cutting Fluids” is a 
comprehensive study of these factors 
and your guide to smoother ma- 
chining. 

Information about material struc- 
ture, treatment, and composition; 
differences and advantages of ma- 
chining operations; tool material, 


quality, dimension, and shape; and 
characteristics, use, and handling of 
cutting fluids is clearly explained 
and illustrated. Detailed diagrams 
show many grinding operations and 
the appendix contains charts on the 
chemical composition of various 
steels and alloys, cutting feeds and 
speeds for different machines; ma- 
chinability rating tables; and other 
valuable data. To get your copy 
write on your company letterhead 
to Gulf Oil Corp., Dept. DM, P. O. 
Box 1166, Pittsburgh 19, Pa. P11. 
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Product News 


Measures Bores 


2d 





This internal comparator, the In- 
tramess, is automatically centered 
in the bore and permits measure- 
ments accurate to 0.000050” for 
checking of size, out-of-roundness, 
bellmouth, taper, and other irregu- 
larities. Write for a folder to Mahr 
Gage Co. Inc., 274 Lafayette St., 
New York 12, or Circle Inform-A- 
Gram No. P12. 


New 8-Ton Punch Press 


This new BT-8 Model press is 
available with extra large 8%” shut 
height and 10” throat for very large 


parts. Standard die space is 7” shut 
height and 5” throat. Blanking, 


forming, shearing, riveting, and cut- 
ting, can be handled and repeat or 
non-repeat action is possible. Alva 
Allen Industries, 1001-15 N. 3rd St., 
Clinton, Mo., or Circle Inform-A- 
Gram No. P13. 


Face-Mill Accurately 


This Luft face milling unit can 
mill, face, counterbore, etc. in any 
position and is especially good for 
large pieces, that can be done in 3” 
to 5” dia. Can be mounted to any 
job. Get information from Automa- 
tion Tools Inc., Box 331, La Jolla, 
Calif., or Circle No. P14. 


New Cutting Oil 


Maximum stability in cutting of 
soft alloys like aluminum, stainless 
steel and copper, is provided by a 
new premium quality soluble cut- 
ting oil. AL-HD provides longer tool 
life, less downtime, and fewer sharp- 
enings and dressings. Shear-Speed 
Chemical Products, 7125 E. Mc- 
Nichols Rd., Detroit 12, or Circle 
Inform-A-Gram No. P15. 


TOOLING & PRODUCTION 


HD Drill Head 


The addition of a heavy-duty my}. 
tiple drill head to its line has bee, 
announced by Cleveland Pneumatic 
Industries, Industrial Sales Div’n, 


Old Orchard, Skokie, Ill. The Her. 
cules Model 98-X is designed for 
extra-heavy duty and offers a ca 
pacity of nine 1/2” taps in mild 
steel. Write the company for Data 
Sheet 5120, or Circle No. P18. 





Interchangeable Cylinders 

Maximum flexibility of installa- 
ticn and smoother more precise 
power are features of the new hy- 
draulic cylinders. They have a 1%” 
bore size, in a range of 12, through 
12”. Request details from The S-P 
Mfg. Corp., 30201 Aurora Rd., Solon, 
Ohio, or Circle No. P16. 





Automatic Molding 


A newly designed 
line of automatic 
transfer and compres- 
sion plastic molding 
machine features top 
and bottom hydraulic 
ejection systems, and 
positive air ‘‘hold 
down” or “hold up” 
to keep parts in de- 
sired portion of the 
mold. The pre-heater 
loader feeds a con- 
trolled number of pre- 
forms to the transfer 
pot on any 100, 150, 
200, and 300 ton avail- 
able units. For infor- 
mation, write Rodgers 
Hydraulic Inc., 7401 
Walker St., Minneapo- 
lis 26, or Circle In- 
form-A-Gram No. P17. 
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WANT TO MARK | 


Soul’? 


Ces Matthews Versa- 
tile Multi-Purpose 


Machines are in- 
terchangeable for 
round or flat part 
marking. 





High Precision Small Bore Gage 


Dial Graduated to Read .0OOo1” 


Indicates taper, bell mouth, out-of-round and other 
dimensional variations of bores ranging in 

size from.057“thru 810". = Simple design 

and rugged construction are combined 

to provide a reliable instrument that 

will always repeat. @ 3 sets cover com- 

plete range; each set fully equipped 

with rings and measuring heads. @ 

2 different holders are available for 

production applications. 


WRITE FOR LITERATURE 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N.Y. 





Model 2126: Hydra-Pneumatic, up ___ CIRCLE INFORM-A-GRAM KEY NO. 872 





to 12,000 Ibs. marking pressure. Roll <a TS} 
marking action. Takes parts up to ' 
6” diameter. 


Model 2077: Full Pneumatic, mark- 
ing table adjustable up to 36” work 
space. Up to 7,500 Ibs. marking 
pressure. 


HEAVY 


DUTY ”, Jere © | Straight Type Offset Type 


MODEL | ida 
: ae SPECIALS== 
Model 2178: PEE eae ’ 
Hydraulic ac- ? a; 
tion, up to 24,- Ro 
000 Ibs. mark- r y) 
ing pressure. ; ee 


Adjustable to © HAND KNOBS 
wide variety of @ MACHINE HANDLES @—I._ os 


i ah lal Mahi 


see 


cx 


operations. HERE'S AUTOMATION |! faviious 
for YOUR PRESSES o Srectaumies 


All Multi-Purpose machines use flat 
or roller dies inte 2 Automation for your press room is easily achieved 
rchangeably. Hold through use of a ‘‘Poweroll’’ Coil Cradle-‘‘Clean- 


ers and type available where marki Oiler’’ combination, a press equipped with an au- e: ' 
YE a king tomatic feed and a die having a built-in scrap na SPECIFY TOMCO 


changeover is frequent cho ‘ 
s ° pper, to form a _ completely automatic high t 
ee a E ’ production machine. Get maximum production by art FOR DEPENDABILITY 
Write for details, stating your using this compact cradle-oiler unit. It can easily 7 
ee ; . be moved from one press to another as needed, A Complete line of high 
marking requirements. and can be loaded without a crane. Prices start d 
at $325.00. Capacities available to 24” width, to | faq grade hand knobs, levers, handles, hand 
54” 


O.D., and to 4,000 Ib. weight. 3 wheels, graduated dials is available for 
‘ Ee 


o; pment f k of d- 
JAS. H. MATTHEWS & Co. WRITE for LITERATURE Ma ard items. Specialty ae eae cau 


3962 FORBES AVENUE Some Territories Open ¥] specifications. 
; WRITE FOR INFORMATION 


PITTSBURGH 13, PA. THE MEDELTON CO., INC. | Box Worcs... 


RACINE 2, WIS. 
335 E. 142nd St., Bronx 54, N. Y. . 
CIRCLE INFORM-A-GRAM KEY NO. 871 CIRCLE INFORM-A-GRAM KEY NO. 873 CIRCLE INFORM-A-GRAM KEY NO. 874 
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CARBIDE INSERTED 


MEYCO BUSHINGS 
Can Cut Production Costs! 


MEYCO carbide inserted drill jig bushings have 
been successfully saving money on production runs for the 
past decade. Performance: same as solid carbide, but need 
not be handled with kid gloves. Greater economy, because 
of long life at less cost. You can enjoy the advantages of 
greater accuracy for a longer time, less spoilage, less 
machine down-time, added 
drill and jig life with MEyco 
carbide inserted drill jig 
bushings. Get the full story 
now: write for new Bush- 
ing Catalog No. 41 


*“PATENTED 


1. Tungsten carbide rings at the 
points of wear; 2. Steel rings pro- 
tect drills and carbide; 3. Special 
hardened alloy steel body. 


CIRCLE INFORM-A-GRAM KEY NO. 881 
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FOR EASY, FAST UNIFORM 
SEPARATION OF DIE SETS... 


USE THESE ACRO PULLERS 


Separate die sets with even upward pull. Die sets separate evenly and safely. 


When you have die set pullers that remove the punch 
holder from the die shoe by a straight upward pull and the 
punch holder slides upward from the die shoe simultane. 
ously and safely from both leader pins, you have Acro 
Die Set Pullers and you’re saving time. 

If you’re not, this is how it’s done with Acro Pullers; 
Indexed screw wrenches act as indicators, controlling the 
upward travel. This is an exclusive patented Acro feature 
and found only in ACRO DIE SET PULLERS. 

It may pay you to investigate. Write for 
further free information today. 


otHer AC RO TIME SAVERS FOR YOUR SHOP 
include Acroflex, drill rod racks, leader pin oilers 
and wing nuts. Write for complete descriptive 
folder. Ask for bulletin TP59. 


ACRO METAL STAMPING COMPANY 


338T E. Reservoir Ave., Milwaukee, Wis, 
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SIX ADVANTAGES OF MEIER 
WEARITE EXTRUDED ALUMINUM 
BRONZE RECTANGLES 


for wear strips and 
wear plates 


LENGTH: MEIER WEARITE 
is available in any length up 
to 10 feet. 
AVAILABILITY: WEARITE 
comes right off the shelf of 
your local distributor 
no waiting time for sizes 
now in stock 
SIZE: 94 different rectangular 
sizes 1/4” to 3” thick and 3 , < 
1” to 6" wide. a ——— _ 
QUALITY: WEARITE is produced under strict laboratory controls. 
Tough (210-307 Brinell):; strong (105,000 psi ultimate yield): 
and smooth surfaces with excellent wear characteristics. 
MACHINING: Extruded WEARITE is free from porosity. and 
inclusions and has a homogenous structure. improving 
machineability 
COST: MEIER WEARITE COSTS LESS in pound for pound of 
usable metal than cast wear strips 


Write for technical folder or 
test sample at no cost. 


1471 E. NINE MILE RD. 
HAZEL PARK, MICHIGAN 
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KAUFMAN jv: 
TAPPING MACHINE 





For drilling, countersinking 
and tapping a wide variety 
of flanged valve bodies. 


Three-head machine provided 
with 71% h.p. standard head 
units, four-spindle adjustable 
heads and five-division index. 


Head units provided with six- 
speed transmission, hydraulic- 
ally operated adjustable feed, 
rapid advance and adjustable 
time delay at bottom of 
stroke. 


Kaufman’s new Model 10E-1125 handles a large range 
of flanged bodies with different diameter of drills, 
countersinks and taps on a variety of bolt circles— 
for example: four holes are completed in part at one 
time. Whether you need Model 10E-1125 or a machine 
with standard drilling or tapping head 
units, or a machine for a new, unusual job 
—write or telephone Kaufman today! 


KAUFMAN MFG. CO. 


529 S. 29th Street Manitowoc, Wisconsin 


CIRCLE INFORM-A-GRAM KEY NO. 884 
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Small Parts Comparator 

For rapid inspection of mass pro- 
duced parts use the Wilder small 
parts comparator that has stage and 
screen conveniently placed for max- 
imum speed and comfort in inspec- 
tion. Write for Catalog 357 from 
Opto-Metric Tools Inc., 137 Varick 
St. New York 13, or Circle No. P19. 





Special Titanium Bolts 

New titanium bolts, nuts, and 
washers are now being manufac- 
tured to exact tolerances and rigid 
specifications by customer order by 
Star Stainless Screw. Many thou- 
sands of different types and sizes of 
fasteners are available in stainless 
steel, brass, and other alloys. Get in- 


formation from Star Stainless Screw 
Co., 699 Union Blvd., Paterson 2, 
N.J., or Circle Inform-A-Gram No. 
P20. 





Automatic Lubricant Dispenser 


This new multi-purpose unit dis- 
penses oils, light grease, soaps, and 
tap lubricants; eliminates oil cans 
and daubers; provides positive fluid 





ejection; and assures accurate vol- 
ume adjustment. Bulletin available 
from Logansport Machine Co., Inc., 
Logandsport, Ind., Circle Inform-A- 
Gram No. P21. 








High Speed 
Draw Press 


The special design of 
this Speed-Draw press 
steps up operating 
speed over standard 
mechanical presses by 
80%. It’s ideal for 
deep-draw appli- 
cations and permits 
making extra long 
draws at high speeds. 
It reduces the number 
of operations required 
to form a part and 
permits operations 
usually impossible on a 
press. The Steelweld 
Machinery Div’n., The 
Cleveland Crane & 
Engineering Co., 
Wickliffe, Ohio, or 
Circle Inform-A-Gram 
No. P22. 
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M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 


to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ——» 
Horizontal range 6”, 
vertical range 4”. 
Reads to 0.0001”, 
working distance 5” 
to infinity. 





<—— M1236-22— 
Range 2” x 2”, reads 

to 0.0001’’. Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 G 194-57 


The Gaertner 


Scientifie Corporation 


1242 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 


CIRCLE INFORM-A-GRAM KEY NO. 891 
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Thrust Loads 
Are a 


Hydraulic (Oil) 


SERIES TH 

2000 psi Operation 

3000 Non-Shock 
Available in 1/2” to 8” bores 
Meets JIC Standards 


MANY construction, design and engineering 
advantages contribute to the power-loaded 


thrusts of this heavy-duty O-M component. It | 


is ruggedly constructed—all steel and bearing 
bronze. It is designed right to seal right 
against power loss. The large ports conduct 
an unrestricted flow of fluid to the piston, 
assuring full power. Cushion ball check valve 
provides for full power starts of return strokes. 

The high tensile steel, chrome-plated, 
standard or oversize, piston rods have a high 
yield point for higher load capacity. And the 
rod gland cartridge, threaded for easy removal, 
is piloted in rod head to assure perfect align- 
ment undisturbed by heavy load stresses. In 
most installations, cartridge can be removed 


without removing mounts or tie-rod nuts. A | 


complete selection of mounts is available. 
Detailed information about these and other 


advancements is contained in our latest Bulletin | 


No. 105. Mail coupon below TODAY for your 
copy or consult your local O-M representative. 

















ORTMAN-MILLER | 
i MACHINE CO. | 
1 21 143rd Street, Hammond, Ind. | 
] L) hove representative call | 
i (0 Send Bulletin 105 
' Position | 
| Compony | 
1 Address : 
! City. one___Stcte. 
ie 


animated 
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TOOLING & PRODUCTION 


New Transfer Mechanism 


The Model 4000 ele. 
vating hopper feed 
now features a trans- 
fer mechanism to 
change the position of 
rolling parts. This 
equipment is _ used 
when parts must be 
changed from a roll- 
ing to an end-to-end 
roll position. Up to 400 
pes/min can be han- 
dled. Production Feed- 
er Corp., 3130 Johnny- 
cake Rd., Mentor, 
Ohio, or Circle In- 
form-A-Gram No. P24. 








Versatile Cut-Off Saw 


A new cut-off saw cuts various 
types of tubing and solids in various 
shapes at least 10 times faster than 
regular high speed machines. It has 
a maximum production rate of from 
100,000 pcs/hr for %,” dia tubing 
to 25,000 pes/hr for 1” dia tubing. 
The National Copper & Smelting 
Co., Cleveland 6, or Circle Inform- 
A-Gram No. P23. 





Handy Internal Grinder 


This versatile internal grinder is 
for grinding roller bearing and ball 
bearing raceways in outer bearing 
races and straight bores in inner 
bearing races from 1” to 20” dia. 
Change-over is done easily and 
quickly. Get details on Model 1124- 


JY from Bryant Chucking Crinder 
Co., Springfield, Vt., or Circle In- 
form-A-Gram No. P25. 
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Product News 





Socket Cap Screws 


Extra strength that can be re- 
applied many times and ideal grain 
flow to take greater tightening 
torques are features of the new Set- 
ko cold forged stainless steel socket 


Se "AAA APA 





ll 





























cap screws. They also provide clean 
chip-free sockets for easier, faster 
driving and have rolled threads for 
perfect fit. Write for information to 
Set Screw & Mfg. Co., Bartlett, Il., 
or Circle Inform-A-Gram No. P26. 


Heavy Duty Engine Lathe 


The new extra heavy-duty high- 
speed engine lathe comes in three 
models and with swings over the 
bed of 40%”, 454%” and 49”. Model 
4025 features 36-speed headstock, 
overall speed ratio of 160:1, and op- 
posed helix final drive gears. The 
Sidney Machine Tool Co., Sidney, 
Ohio, or Circle No. P27. 


Drill Point Grinder 


For grinding conventional, formed, 
or split points on a high precision, 
high production basis use the new 
drill point grinder. It features a V- 





rest drill holder that securely holds 
and positions each drill for grinding. 
Morse Twist Drill and Machine Co., 
New Bedford, Mass. or Circle In- 
form-A-Gram No. P28. 





| 
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ON YOUR PRODUCTION LINE 


Get pressure 
where you need it 
with a 


HAN NIFIN 


FORCING PRESS 


150 TONS to 1 TON 
® 


GAP OR COLUMN TYPES 


HIGH SPEEDS + LOW PRICES 








WITH THESE FEATURES: 


1. All-steel welded frames—normalized. 

2. Steel-head, heavy-duty cylinders. 

3. Induction case-hardened rams. 

4. Wide choice of ram speeds. 

5. Built-in power units. 

6. Wide choice of controls. 

7. Special loading and unloading mechanisms 
i fi where needed. 






Call in your nearby Hannifin man—he’s a trained production analyst — 
find out how you can do more at lower costs with Hannifin presses. 
Or, write for our new Bulletin 130-G. It tells the whole story. 


HANNIFIN COMPANY 


563 South Wolf Road e« Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
CIRCLE INFORM-A-GRAM KEY NO. 911 








Popular package = 
8-oz. can fitted = 

with Bakelite cap = 
holding soft-hair = 


ready for layout in a few min- 

utes. The dark blue background 

makes the scribed lines show up in 

sharp relief, prevents metal glare. 
Increases efficiency and accuracy. 


23031 North 11th St. © St. Louis 6, Mo. 

















CIRCLE INFORM-A-GRAM KEY NO. 912 
MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” ond 
O.D. 3/32” to 13/64” ae ge 
Lengths 4” to 3” Large Precision Machining 
-0002 Tolerance on I.D. Done to your specifications 
O.D., and Concentricity We Have 
Specials to your specifications : 
WRITE FOR CATALOG 22 jig Borers , 
KIDDE PRECISION TOOL CORPORATION 
1 oe ° oe, «aa 10 Locust Ave., Roseland, N. J. 

















CIRCLE INFORM-A-GRAM KEY NO. 914 


CIRCLE INFORM-A-GRAM KEY NO. 913 
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| Punches and Dies | 


.-- for foot and 
power presses 








ey 


Standard Punches and Dies 
of all sizes and shapes in 
stock—or made promptly 
to order. Also Adaptors and 
Die Shoes to convert your 
press. For power, foot or 
hand operation. 





Round, square, rectangular, 
slotting, notching, louver, 
angle, multiple, knock-out 
and other shapes. Precision 
made from high grade tool 
steel. More than 25.000 sets 
in stock to choose from. 


x2 years of serving 
— ? 7 your punch and 


die requirements 


j SEND FOR FREE CATALOG No. -_ 
j 157 AF, illustrating our standard 
. punches and dies and complete line 
estat of modern sheet metal fabricating 


equipment NET PRICES SHOWN. 
































WARD Machinery Co. washington Chicago 6 
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MASTER BALLS 


e@ For simplified checking of hole depth, 
ID's, internal tapers — locating holes and 
internal grooves — many other applica- 
tions in shop, tool room and gage room. 

@ Accurate to .000010” on size and sphe- 
ricity. Hardened and cold-stabilized for 
lasting precision. 

@ Furnished in sets or individually — %,” to 
1” or larger. 


FREE BULLETIN 552 gives methods and formulas for 
hole-checking, and details on Master Balls. Write for it! 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
<¢ p> 3683 JACKSON ROAD 
ANN ARBOR, MICHIGAN 
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ROTARY BUSHINGS 


For DRILLING, CORE DRILLING, ROUGH 
and FINISHED DRILLING 


The inner race of the GATCO bushing rotates with the tool, 
— the tool accurately below or above the work — or 
both. 

Eliminates expensive tool construction — Reduces tool wear 
— Prevents seizure and pilot breakage — Especially adapted 
where precision is required. 





Write for full information and prices 


GATCO ROTARY BUSHING CO. 
42322 ANN ARBOR RD., PLYMOUTH, MICH. 
Glenview 3-2295 
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NEW BALANCED CUTTING ACTION 


ON LONE 


ECARNO-MILLS 


THE ECONOMY MILL NEW DESIGN NEW CARBIDE 


Make your money count! Replace more 
H.S. Rotaries and Mounted Grinding Points. 


SOLID | . 
mm 














A NEW 
LOW PRICED 
HIGH CLASS 















CARBIDE 
CUTTING HEADS 


22 Shapes and 
Sizes Available 











Made by the originator of ground- 
from-the-solid Rotary Files, and pio- 
neer in this type of Carbide Mill, who 
presently offer the largest range 
of standard types, shapes, and sizes. 






DEBURRING 
PROBLEMS 
ARE SOLICITED 


OPERATE EFFICIENTLY AT USUAL CARBIDE 
SPEEDS, YET PERFORM BEAUTIFULLY = THE 








PHONE, WIRE, OR WRITE US NOW 
FOR PRICES 


Severance TOOL INDUSTRIES INC. 


730 IOWA AVE. .@ . SAGINAW, MICHIGAN 
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Portable Electric Tool 






Pomel AWING WS 
(oes 5. 
<< 


HONING LAPPING 





This new portable electric recipro- 
cating tool now features sealed-in 
lubrication and is used for filing, 
purring, sawing, honing, lapping, and 
polishing. It incorporates sealed 
bearings, oilless bushings, delivers 
1/8” or 3/8” fixed stroke at 1000 spm, 
and operates on 110 volts ac-dc. Get 
bulletin from Acme Tool Corp., 71 
W. Broadway, New York 7, or Circle 
Inform-A-Gram No. P29. 


New Plastics Mold Product 


A standard ejector sleeve elim- 
inates the expensive drilling and 
honing operations formerly required 
to make ejector sleeves for plastic 


LI ie) =m 


| am 








molds. It’s available in seven stand- 
ard diameters and comes in 4”, 6”, 
8”, and 10” lengths. Detroit Mold 
Engineering Co., 6686 E. McNichols 
Rd., Detroit 12, or Circle Inform-A- 
Gram No. P-30. 


Hydraulic Valves 





For relief, sequence, unloading, re- 
ducing, and counterbalance functions 
in a hydraulic circuit, use the new 
line of 3000 psi pressure-controlled 
hydraulic valves. Series 8800 is 
available in three basic sizes. Cata- 
log 230 shows applications. Rivett, 
Inc., Brighton 35, Boston, or Circle 
Inform-A-Gram No. P31. 


Speed Plastic Molding 


A new electronic control unit au- 
tomatically stops an injection mold- 
ing machine from applying clamping 
pressure when dies are not closing 
properly. Circuit-Master Automold 
protects molds and reduces down- 
time and material waste without 
slowing molding cycle. Information 
supplied by Wintriss, Inc., 20 Van- 
dam St., New York 13, or Circle In- 
form-A-Gram No. P32. 








Removes Cyanide Salts 


Removal of sodium cyanide salts 
and quenching oils without danger- 
ous hot cyanide solutions is now pos- 
sible. With Magnus 61-DRX cleaning 
compound and Miji-Lif stock agi- 
tating cleaning machine, steel cast- 
ings, stampings, and screw parts are 
cleaned in one operation. Magnus 
Chemical Co., Inc., Dept. T&P, South 
Ave., Garwood, N.J., or Circle In- 
form-A-Gram No. P33. 
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SCRAP CHOPPER 
oo any Power 


ress 
Electrical Plug 
: Hation. 


STOCK OER 
Saves your dies 
eliminates hand 
oiling 

Made in variety 
of sizes 





Write How 
for new catalog showing prices and com- 
plete line of Equipment. 


DURANT Tool Supply Co. 


11 Thurbers Ave., Providence 5, R. I. 
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COMPLETE 
THE 
DIE-SET 
AT YOUR 
BENCH 


Lacey Die-Set 
Machine 


Here’s a truly “one 
man” press. It op- 
erates with one 
hand. Handy for 
tool and press rooms, it permits the die- 
ae A. ) comenee a die-set at his bench 

oolroom and handling costs. 
Ask woaay on full details. 


Sole Distributors 


MOORE SPECIAL TOOL CO., INC. 
726 Union Avenue Bridgeport 7, Conn. 
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CAMS 


To Your Specifications 
” = * 


—Except Screw Machine Cams— 
e e« e@ 


Design Assistance Offered 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 








CIRCLE INFORM-A-GRAM KEY NO. 941 





New Ideas in Cutters 


+. Designers and manufacturers of H. S. S., 
tantung, and carbide cutters based on cost 
saving principles. Form relieved, hard faced 
cutting edges, throwaway inserts, welded bodies, 
semi-finished blanks, clamped-on blades. Serving 





America's metal working, carbon, graphite, valve, 
and instrument manufacturers. Write or phone 
LUdlow 8400 for latest catalog. 


NIAGARA CUTTER > 


Division of Bollier-Damerell, Inc. 
338 Niagara St.. N. Tonawanda, N.Y. 
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LIFTING 
DEVICES 


for 
FAST © SAFE « BETTER 
Material Handling 
of 
e SHEETS 
e COILS e BOXES 
e MOLDS 
e DRUMS e PALLETS 
400 MODELS 


H. L. BUSHMAN CO. 


100-A W. Central Ave. ® Roselle, Illinois 
CIRCLE INFORM-A-GRAM KEY NO. 943 


FREE... YOUR COPY 
OF THE NEW 


ALDEN 
SYSTEMS 


HANDBOOK 
a " Write now, to 


ALDEN SYSTEMS CO. 
Dept. T.P., P.O. Box 125 
Westboro, Mass. 
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FASTER READING 
DIAL CALIPER 





e Designed for fast precision « 
Engraved graduations simplify 
reading. « Knife jaws for inside 
Measurement, outside and depth measurements 
—can be Ay in position. ° All operating 





. 
built Hg stainless steel and —= 2. 4 Models: 
6” -$39. '-$42.00, 12”-$59.80, "~$166.30. 
Sener | Bw. FOR FREE tr - 
Dealer Inquiries are Invited. 


TITAN TOOL SUPPLY CO. 
Box L, 1419 Hertel Avenue Buffalo 16, N. Y¥. 
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Product News 





Trouble Indicator 


Pinpoint blockage in automatic 
lube systems with this new indi- 
ecator for progressive type central- 
ized oil and grease systems. When a 





blocked condition is cleared, the in- 
dicator pin automatically returns to 
normal position. Range of sizes avail- 
able from Trabon Engineering Corp., 
Solon, Ohio, or Circle Inform-A- 
Gram No. P34. 


Low-Cost Broach 


A new vertical table top broach- 
ing machine is ideal for custom tool 
and die shops and high production. 
Model VM215-3 performs many in- 
ternal broaching applications, such 
as keyways, square, oblong, and 
splined or round holes, and surface 
broaching with the combination 
work-holding broach guide fixture. 
It has a 15” cutting stroke and 9 
sfpm cutting speed. Write for a bul- 
letin to Pioneer Broach Co., 6434 
Telegraph Rd., Los Angeles 22, 
Calif., or Circle Inform-A-Gram No. 
P35. 
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Direct Indexing 





Changing from conventional in- 
dexing to direct indexing can be 
done in less than a minute with the 
direct indexing heads now available 
for L-W Chuck dividing heads. 
Worm and wheel adjustment elimi- 
nates back lash. A 24-slotted plate 
is standard equipment with direct 
indexing models. L-W Chuck Co, 
72 S. St. Clair St., Toledo 4, Ohio, 
or Circle Inform-A-Gram No. P36. 


Adjustable Nozzle 


Only one mov- 
ing part provides 
for ease, speed, 
and economy in 
maintenance of a 
new adjustable- 
discharge atom- 
izing nozzle. 
Simple adjust- 
ment gives pre- 
cise control over a quantity of flow, 
size, and shape of spray pattern. 
Good for coolants. Get details of 
Model 2000 from Calco, 81 E. State 
St., Columbus 15, Ohio, or Circle In- 
form-A-Gram No. P37. 





Faster Tool Changes 





Machine tool downtime and man 
hours for tool changing are drastic- 
ally reduced with this new solid 
collet adapter. It repositions both 
left and right hand tools within 
0.0005” of indicator settings by join- 
ing matching high precision internal 
and external tapers. Chi-Co, Inc, 
Ledge Rd., Northfield, Ohio, or Cir- 
cle Inform-A-Gram No. P38. 
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FREE! 


(SAE 1010-3/32” Crs— 
SHEET STOCK) 


ACTUAL 
SIZE 








ENGINEERS responsible for the design function 
will welcome this practical short-run stamping 
sample which visibly shows various common 
conditions that occur in metal fabrication. 

An actual production sample, it indicates 
typical mechanical problems met with in terms 
of type of material, temper and thickness. 


SAMPLE AND BULLETIN DDS-2 ON 
YOUR LETTERHEAD 


DAYTON ROGERS 









Nant Wh acti wU8nNg Com ‘ae 4 


MINNEAPOLIS 7B, MINNESOTA 
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SQUARE HOLED SLEEVES / 
SPEED UP TOOL-MAKING ¢ 


One of the most difficult problems in too! making can be solved 
easily and quickly with Sturdy Square Holed Sleeves. The perfection 
of broached square holes can be had in boring bars, milling cutters 
and many other applications at a small fraction of the cost of im- 
perfect hand-made square holes. The Sturdy Square Holed Sleeve 
consists of a round sleeve with a perfectly square hole broached 
through the center. This hole is tapped at one end to receive a 
back-up screw which is furnished with the Sleeve. The Sleeve can 
be sweated or pressed into a drilled and reamed hole to make a 
perfectly square accurate hole in a very few minutes. 





The Sturdy Square Holed Sleeve will save 
you many hours and many dollars in the 
making of boring bars, tool holders and 
other tools requiring square holes. 





SLEEVES MADE IN FOLLOWING SIZES: 
3/16, Ya, 5/16, %, 7/16, 2, %, %, I" 
& 


STURDY BROACHING SERVICE, INC. 
23516 TELEGRAPH RD., SOUTHFIELD, MICH. 
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something \)F\\ in 
small parts feeders 
















MULTIPLE TRACK 


Available with any number of tracks to feed parts 


to assemblies or other where a large 


quantity of parts is required simultaneously. Can be 


operations 


partitioned and supplied with properly designed 


tracks to feed unlike parts 


' HOPPERAL 

| DRIVER 

Can be equipped to drive 
small nails, drive screws, 
pins, rivets, roll pins and 
a multitude of similar 
parts. Will feed small 
parts for assembly re- 
quiring staking, press 

fitting, peening and 


riveting 





Write for further 
information about these 
automated feeders and assembly machines. 


HABERSTUMP-HARRIS, INC. 
10463 Northlawn Avenue « Detroit 4, Mich. 
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Product News 





Versatile Plastic Press 


Three-dimensional forming opera- 
tions in thermoplastic sheet material 
up to 18” square, using the principles 
of mechanical stretch forming, vacu- 
um forming, and blow forming, are 
possible with a new plastic press. 
Get details of Model 18A from O’- 
Neil-Irwin Mfg. Co., 626 8th Ave., 
Lake City, Minn., or Circle Inform- 
A-Gram No. P39. 
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Write for liter- a s% 
ature covering < ‘ od 
all the features of 
the new 

comparator gauge 


Representatives in principal cities 


inteRapid 


/ GROOVE CHECKING 


Comparator Gauge 


¥& Precision, range and versatility 

% 3 and 2 point checking—3 point ror pre- 
duction, 2 point for short runs 

*% Quick setting adjustment knob sets scale 
reading from gage blocks, mikes or 
ring gauge. 

%& Locking lever locks arms after setting 
is made 

% Retracting lever allows in and out move- 
ment of measuring arms while position- 
ing instrument 

* Easily read large meter-type face is grad- 
vated in .0005”. 

% Interchangeable tips offer versatility in 
application 


The new P.D.Q. groove checking com- 
parator gauge offers guaranteed Swiss 
accuracy and workmanship. 

Sets come complete with both short and 
long groove tips, special ‘flat bottom’’ tips, 
button tips, centering arms, spare screws, 
special socket wrench and screw driver, all 
in one compact, sturdy case. Units mea- 
sure internal grooves from 3/8” to 6” 








1046 SWEITZER AVENUE ®@ 






AKRON 11. OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 96 



































TOOLING & PRODUCTIOW 


Bench Press-Riveter 


Greater working power with leg 
shock and increased accuracy in pro. 
duction is provided by this ney 
bench press-riveter which combing 





the toggle action of its triple-lever 
design with a special patent-pending 
action. Using only 100 psi shop air, 
it delivers 2 tons of driving force. 
Write Trio Machine & Mfg. Co., Wil- 
loughby, Ohio or Circle Inform-A- 
Gram No. P40. 


Heavy Duty Drills 





These new jobbers length drills 
handle super alloys and high 
strength steels. Made of hss with 
special point and short flutes, they 
work efficiently at high tempera- 
tures and are used either with sta- 
tionary or portable drilling units. 
National Twist Drill & Tool Co, 
Rochester, Mich., or Circle Inform- 
A-Gram No. P41. 





ene - ie 


For marking jigs, tools, and fix- 
tures and engraving parts numbets 
on aircraft and missile components, 
use this new marking tool that’s op- 
erated by air. Air pen Model 16 
adapts itself to any type of material 
by adjusting the speed of the blow. 
Thor Power Tool Co., 175 N. State 
St., Aurora, Ill, or Circle Inform- 
A-Gram No. P42. 








Hea mt S| \ étnée--—@2@6@ BD 


123 








= 


g 


ERLE SF FA 


2 


7% Fig & 


P 











DECEMBER 1959 


RMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 
You can save time (and money) by ensuring that 

your machine tools are equipped with adequate num- 
bers of the correct ARMSTRONG Tool Holders. The 
ARMSTRONG System of Tool Holders includes 
correctly designed tools for every standard operation 
on lathes, shapers, and planers, and for many opera- 
tions on turret lathes and screw machines. By utilizing 
the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling 
up, operate your machine tools at maximum feeds 
and speeds. 

ARMSTRONG Tool Holders are long-lasting tools. 
They are strong beyond need, handy and efficient, 
profitable to use, and are readily available from your 
local ARMSTRONG Distributor. 



























If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 
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GET THIS NEW 













This new technical bulletin gives all the enginee 

data and outstanding features of the Gripco line o: 
locking fasteners, including Gripco Lock Nuts, 
Centerlock Nuts, Gripco and Centerlock Hi Nuts. 
Gripco and Centerlock Jam Nuts, Pilot-Projection 
Weld Nuts, Countersunk Weld Nuts, Clinch Nuts, the 
new Miniature Clinch and Weld Nuts, as well as 
Standard hexagon nuts in Steel or Brass. Full or Jam 
dimensions. Profusely illustrated, complete with ap- 
plication information on the self-locking features of 
the Gripco line, this manual should be in the hands 
of everyone who is faced with a fastener problem. 


Send for yours today. 


South Whitley, Indiana 





107 Maple Street 





CIRCLE INFORM-A-GRAM KEY NO. 972 











97 


HOLOMATIC 


DRILL 


UNITS 





INCH 


with 4” = 6" or 1D stam, 


To meet your ever increasing production tempo, Hause 
has developed two new drill units with 6” and 10” stroke 
capacities. As was the original time-proved 4” stroke 
model, the new Holomatic drill units are completely self- 
contained reciprocating quill type power devices for use 
on production drilling, reaming, centering, facing, etc. They 
can be used individually or in groups with manual or 
full automatic cycling. Units are air actuated, precisely 
controlled hydraulically. Available with six standard 
drives, motor horsepowers to 2 H. P., spindles are inter- 
changeable for single or multiple head applications. 


@ Concentric construction assures accuracy, longer life 

@ Honed, polished and chromed thrust piston and quill 

@ Up to 3600 four-inch stroke cycles per hour 

@ Automatically filled hydraulic system 

@ Built-in hydraulic oil filter system 

@ Sealed—oversize ball bearings on spindle and shaft 

@ Sealed unit construction permits mounting in any position 


@ Mounting surfaces on three sides for installation flexibility 


Find out now—why Holomatic drill units are setting the 
pace in progressive production plants across the nation. 
Your Hause representative will gladly demonstrate their 
multiple dollar-saving efficiencies right in your plant. 


Write Loday ... for demonstration or additional 


information, specifications and prices 

on the new Holomatic “Air-Hydraulic”’ Drill units, 

Balanced Air” Threading units, “Lead Screw” 

Tapping units, complete machines 
or full line of machine bases 

and accessories. 














MACHINES, INC. 
MONTPELIER, OHIO 
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Product News 





Feeder and Straightener 


A new combination feeding and 
straightening machine feeds uniform, 
controlled lengths of coiled, flat, or 
strip stock, simultaneously passing 
them through a series of powered 
rolls, thus producing flat stock free 
of curl or camber. Timer can be set 
up to 60” stock feed. Benchmaster 
Mfg. Co., 1835 W. Rosecrans Ave., 
Gardena, Calif., supplies a bulletin, 
or Circle No. P43. 











You can Adapt BOKOE 
Flow Forming & Spinning Lathes 
To Your Exact Production Needs 


BOKOE “Hycoform” D35H 
with fully hydraulic cross 
slide, profiling attachment 
and hydraulic tailstock. 







From simple spinning lathes 

to fully hydraulic 

“Hycoform” machines 

with built-in copying attachment 
and automatic cycle control. 


BOKOE adaptability can save you 
money—and simplify your spinning 
or flow forming production problems. 
BOKOE’s “building block’ design 
lets you choose a machine suited 
exactly to your production require- 
ments. You don’t have to “get by” 
with sub-capacity machines, or over- 
invest in more machine than you 
need. And you can extend the produc- 
tion performance of your BOKOE 
machine whenever necessary. 


From basic design with hand rest and mechanical tailstock, 
BOKOE machines can be extended to include: 


@ Mechanical, hydro-mechanical 
or fully hydraulic cross-slide 


@ Front only or combined front & rear cross-slides 

@ Mechanical or fully hydraulic tailstock 

@ Built-in, hydraulic copying attachment 

@ Automatic cycle control 
There’s a BOKOE machine for every type of spinning and 
flow forming operation—for light and heavy work on ferrous 
and non-ferrous materials—for cylindrical and conical shapes 
and nose cones used in aircraft and missile applications. 

@ Flow forming of Aluminum up to %” thickness 

@ Flow forming of soft steel up to 4” thickness 


BOKOE Light Spinning Lathe 
D 35 L with hand rest 
and mechanical tailstock. 


_ LAG Ps 


@ Swing up to 86” maximum 


@ Longitudinal slide movement of 40” 








importers of Leading Precision Machine Tools 
Nationwide Sales and Service 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 











IN CANADA contact COSA CORP. OF CANADA, LTD., 1160 Lakeshore Rd., Long Branch, Toronto 14, Ont. 
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Tangential Angle Dresser 


This heavy-duty low-cost whegj 
dresser is 6” long with 3/4” dig 
shank and is made of high tensile 
strength cast aluminum alloy. The 
built-in tangential angle of the cyt. 


Mt tenedis tbe 





“<= “a 
ters eliminates need for breaking 
device and assures sharp, cool grind- 
ing. Get details of Model 10 from L. 
Newman, 1001 24th St., Oakland 7, 
Calif., or Circle No. P44. 


Master Coil Sets 


Save time when changing and ad- 
justing work coil assemblies for in- 
duction heating with the new Mas- 
ter coil set. Sets are available for all 





electronic generators and come in 
two sizes. Get details from Induction 
Heating Corp., Dept. PR-6, 181 
Wythe Ave., Brooklyn 11, N.Y., or 
Circle Inform-A-Gram No. P45. 


Trough Vises 

Longer service with lower main- 
tenance and over-all cost are fea- 
tures made possible using ductile 
iron trough vises. Large troughs 


: 







Lr 


guide the coolant to return without 
slopping over. Available in jaw ca 
pacities of 4” to 8”. The Skinner 
Chuck Co., Dept. D10, 105 Edge 
wood Ave., New Britain, Conn., oF 
Circle Inform-A-Gram No. P46. 
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IN 11 SIZES 
Ne. 6 to 1” 
N.C. In all 
S. A. E. sizes. 









You Meed an Extra Hand Tow to Speed Up Production! 


HEIMANN TRANSFER SCREW SETS 
Here is the faster, more precise way of transferring open and blind screw holes—make savings in “wage-dol- 
lars-per hour” of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 
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The Inform-A-Gram card which follows page 
66 is for your convenience in making inquiries 


about advertised Products and Editorial items. 


















JUST OUT! 


NEW 1959 EDITION f r p a 

he a | 

e ae -PAGE 
LS 


Tor Ws-Wmoke 


One Complete Source of Detailed 
Specifications for Designers, 
Production Managers 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “stand- 
ards" for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 
Dept. TP-12, 712 E. 163rd St., Cleveland 10, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 993 





low cost 
HYDRAULIC 
KEY SEATER 


cuts standard, 

. tapered keyways 
Va"' to 2" wide 

e fast set-up—saves time 


and money 


@ low cost operation-uses 
standard tool bits 

@ heavy-duty hydraulic 
circuit—assures accurate 
keyways 

® compact, 21” x 61”—no 

special foundation 
Send for Bulletin 34 


E. W. BLISS COMPANY 
CANTON, OHIO 
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BLISS 


Since 1657 









Mold your own LEAD HAMMERS 


Here's the inexpensive, fast way of molding 
end remolding your own lead hammers 
with this COOK mold and ladle. ft pro 
duces hommers thot con “toke it” Simple 
to operate. 


Write for circular and prices 
COOK’S LEAD HAMMER SERVICE 
68 Massasoit Avenue, East Providence 14, R.I. 
CIRCLE INFORM-A-GRAM KEY NO. 992 


NOW...Better by actual test... 
this NEW 


A.L.T. 


*E.2” 
Diamond 
Wheel for... 


ELECTROLYTIC CRINDING 


The exclusive ‘“‘E-2”" bond in A.I.T. diamond wheels has been 
develo specifically to guarantee that yes get the FULL 
VALUE out of Electrolytic grinding of carbides. We can prove 
this in YOUR plant, on YOUR grinders, with these results: 


- Wheel pre-run to eliminate break-in time in YOUR plant. 

. Faster stock removal. 

. High peak removal for longer intervals 

- Longer wheel life. 

. Less corrosive action 

- Specially designed wheel to reduce weight and distribute 
electrolyte efficiently 

Remember, to get these FULL VALUE results, be sure to send for 

complete test data today. 
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8217 N. KIMBALL AVE. 
SKOKIE, ILLINOIS 
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SPELLMACO SPOTTERS 


A matched set of transfer punches for tool- 
makers, machinists and tool cribs. 






Used for transferring location of thread- 
ed, drilled and reamed holes, slugs, 
blanks, etc. 


Precision made of finest tool steel care- 

fully heat treated and tempered for long 

life. .0025 undersize to facilitate use— 
black oxide finish. 


Set No. 3-17: 28 punches with in- 
dexed stand — sizes 3/32” to 4%” by 
1/64” plus handy 17/32” size—length 
47%”. PRICE only $17.90 


Single sizes available. 
R. L. SPELLMAN CO. ® Urbana, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 996 
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Heat Processing 
_— at its best 


G. A. Ss. 
UTILITY 
AIR HEATER 


A complete package unit, modern as to- 
morrow in both design and performance, 
this new direct gas-fired line of industrial 
heaters comes to you complete with con- 
trol cabinet, temperature and safety in- 
struments, fan and motor, wired for im- 
mediate operation. Can be furnished for 
remote control wiring. Capacities range 
from 125,000 BTU’s/hr., to 4,000,000 
BTU's/hr.,—temperatures to 600°F. in 
standard models and to 1,000°F., in 
famous G.A.S. Rapidry Models. Features 
injector type atmospheric type burners 
(combination gas-oil burners when de- 
sired), heavy-duty industrial type blower, 
and electrical ignition. Exceptionally quiet 
operation. 
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Model 409H illustrated. 
Capacity 2,000,000 BTU’s/hr. 
Complete with controls. 


Request complete information. 


GAS APPLIANCE SERVICE, INC. 
Heat Process Enginecrs 
1936 West Balmoral Ave., ® Chicago 40, Ill 


Representatives in Major Industrial Areas 
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CUTS TAPPING COST 
WAY DOWN! 


BURR-BI 










Just lock Burr-Bit on any make 
tap and holes are deburred 
automatically, leaving a smooth 
clean chamfer. ONE operation, 
ONE setup, ONE handling. 








NEW ADDITION 
Now Burr-Bit fits 3 fluted 
taps from #6 to 2”. Also 
available to fit any tap 2 or 
4 fluted from #2 to %", as 
well as heli-coil. 











finest high speed tool steel for 
use on almost every material. 
WRITE now for complete data 
and reports from engineers who 
have adapted Burr-Bit and 
saved on their tapping opera- 
tions. 


INVESTIGATE 
Burr-Bit today. 





VERNON DEVICES, Inc. 


481 E. 3rd Street Mt. Vernon, N.Y. MOunt Ver 
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GAGE conpany Naat 


PRECISION PLASTIC - NON-BREAKABLE 


COMPARATOR SCALES 


Highly accurate and designed for making quick 
measurements at scale on projectors and compar- 
ators without any movement of machine or work. 
Supplied on Gage Company Precision Plastic . . . 
a sturdy, non-breakable material of constant sta- 
bility, .125 in thickness. 

Unexcelled as a tool for use in drafting and engi- 
neering scale layouts for use on comparators. 
Available in all standard magnifications and in 
several lengths. Various styles for all applications. 


WRITE FOR BULLETIN NO. 58-70 


GAGE eng 
COMPANY ey ine 


BOX 1080 
Battle Creek, Michigan 
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Small Straightening Press 
A new 4-ton power-actuated hy- 
draulic straightening press, Model 


HP004P, has been added to the line 
which employs the basic features of 
the 10, 25, and 50 ton models. Ander- 
son Bros. Mfg. Co., 1907 Kishawakee, 
or Circle Inform-A- 


Rockford, IIl., 
Gram No. P47. 





“& 


Simplified Scheduling 

For scheduling orders and produc- 
tion use the Rol-a-chart, a visual 
control board. Entries are made on 
the rotating plastic sleeve and can 





be wiped off. Conley, Baltzer & 
Steward, Rol-a-Chart Div’n, 494 
Jefferson St., San Francisco 9, or 


Circle Inform-A-Gram No. P48. 


Small Parts Grinder 

For economic and accurate in- 
terior and exterior grinding of small 
parts, use the Overbeck grinding 
machines which feature hardened 
guide ways and spindle bearings, 
which are fast sliding even though 
they’re clamped tightly. For infor- 
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mation, write Aaron Machinery Co., 
Inc., 45 Crosby St., New York 12, 
or Circle Inform-A-Gram No. P49. 


Two-Hand Press Control 

To keep both hands of the oper- 
ator safely away from the stroke 
of the power press ram, use the 
Ambi- Trip two-hand pushbutton 
press control. The self-contained sys- 
tem energizes the solenoid of a 
press-clutch only if both pushbut- 
tons are simultaneously pressed. 
Durant Tool Co., 12 Thurbers Ave., 
Providence 5, R. I. or Circle In- 
form-A-Gram No. P50. 











PRODUCTION 
EFFICIENCY 
SAVINGS 





c 0 lg 












Use rugged, reliable “Hole Hog” 
machine tools for such jobs as: 


@ Multi-Spindle Boring 
@ Single and Multi-Spindle tential 
@ Straight Line Multi-Drilling 
@ Adjustable Spindle Drilling 
@ Vertical and Way-Type 
Fixed Center Drilling, 
Boring and Tapping 
@ Special Multiple 
Operation Machine Tools 









Te 
_— 


Universal Joint Type 
Driller with 18” x 32” drilling area and 16 
spindles having 2” joints, each with 2- 
\ speed-and-neutral driver. (Above) 









% Over 58 years of Machine Tool Engineering experience 


is at your service. Tell us your 


particular problem 


MOLINE TOOL COMPANY 


100 20TH STREET, MOLINE, ILLINOIS 


REPRESENTATIVES IN PRINCIPAL CITIES 
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MAGNETIC PERFORATING DIES | 


All p+ reusable and interchangeable. Punches and dies stocked in 
.001” increments from .100” thru .500” dia. Larger sizes available. 





ADJUSTABLE PERFORATING DIES 


All parts reusable and interchangeable. Punches and dies stocked in 
do” increments from 100” thru 500” dia Larger sizes available 





manufacturer of all types of 
CUSTOM DIES for over 40 years 


| Ss. 8. WHISTLER & SONS, INC. 
748 Military Rd., Buffalo 23, N. Y. 





Mail the following: [2 Magna-Die Catalog 1 Adjustable Die Catalog 
0) More information on custom die work 


_ TITLE 





MPANY -— 
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TOOLING & PRODUCTION 


BORING TOOLS 


> (H.S.S. and Carbide ) 


for Holes from 
1/16" upward 











d 
tandard a" 
$ ecial Boring, 


Low COST 
STEP DRILLS 


—> HIGH SPEED STEEL 


Made to Your Own Specifications 
PROMPT SERVICE 





Write for Complete Data 


oO)’, 3 ie Kole) eH 


738-T3 Broadway, New York 3, N. Y. 
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MIDGET MUFFLERS Ready! 
Mr; ZB Mel 














witb: 


lea Sensational! 


Industry’s handiest new devices! 
They’re made from polyether foam 
enclosed in anodized aluminum — 
they silence noises caused by ex- $195 
hausting air. Rust-proof; common 
solvents clean ’em! Use M-1 or 2 
for 1/8" or 1/4” exhaust ports; M-3 
for 3/8” port. Order your Mead @ 
i # Midget Mufflers direct or send for 
| 51 na™e of nearest Mead Distribntor. M-3 
Prices slightly higher West and Canada $950 
, 4114 N. Knox Ave. 
Dept. HA-129 
Chicago 41, Ill. 
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Hydraulic Shears 


This line of metal-cutting shears 
uses hydraulic power but differs 
from other lines in that the blade is 
powered by a single hydraulic cyl- 
inder and the blade is pivoted and 
turns in a curved path. Get details 
from The Cleveland Crane & Engi- 
neering Co., Wickcliffe, Ohio, or Cir- 
cle Inform-A-Gram No. P51. 





Heavy-Duty Cutter 

. This versatile, large-capacity dry- 
abrasive cutting machine is a low- 
cost economical production machine 
that can handle practically all met- 











| A new MARVEL invention—the “Sure-Line” Automatic Blade 
} Controller—at last attacks the problem of maintaining accuracy 
in high speed band sawing. 


\ 

+ 
\ 
| . This simple, but effective electro-mechanical guidance system 
‘ invented and developed by MARVEL, actually “steers” a band 
blade while it is cutting, to maintain a straight path! 
| 


Designed as an integral part of, and available only in the new 
G UIDANCE » >» MARVEL 81 Series All Hydraulic Band Saws, the “Sure-Line” 
-’ guidance system continuously senses and automatically 


* : corrects any tendency of a band blade to cut inaccurately. 
AY YS TEM Now—with the MARVEL “Sure-Line” guidance system, every 
square inch of cutting life is squeezed out of each blade. 
The result: longer blade life, and cutting costs lowered to a 
point that makes high speed production cutting-off with a 
band saw economically practical. 

A demonstration of the new MARVEL No. 81 All Hydraulic 
Band Saw will prove it. Write today for the complete story, 
and ask about a demonstration. 









2 


SECRET 


ian 2 









als. The 2-A Sever-All is an os- 
cillating type abrasive machine, to 
which the work is manually fed. 
American Chain & Cable Co., Inc., 
929 Connecticut Ave., Bridgeport 2, 
Conn. P52. 








Fast Cutting Machine 


A pinion cutting machine of the 
hobbing type is available as a fully 
automatic hopper and magazine feed 
machine. Capacity of Mikron 119 is 
1545” dia and 1%.” length. Russell, 
Holbrook & Henderson, Inc., 292 
Madison Ave., New York 17, N. Y., 
or Circle Inform-A-Gram No. P53. 


*¢ UR E E FALE AUTOMATIC BLADE CONTROLLER 


ARMSTRONG-BLUM MFG. CO. 5700 W. BLOOMINGDALE AVE* CHICAGO 39, ILLINOIS 
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Tops for Taps... 


REVERSIBLE 
SAFETY TAPPING 
ATTACHMENTS 


Performance Tested. 
Economy Priced! 


satet 


ies available 


ement parts In stoct 


Write also for literature 
MIBI Multi-Purpose Vises é 
Drill Chucks and Dial Vermiet 
Mi ini r represe! 
dealer inquiries invited! 


itacture 





M B. I EXPORT AND IMPORT Ltd. 
e @ A DIVISION OF MACHINERY BUILDERS, INC. 
475 Grand Concourse, Bronx 51, N. Y. 








“Over 25 years’ experience in designing 
and building machinery” 






| 
| 
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New! 








ALINA 
1 08 10) FF 
CHUCK 


A truly high precision chuck developed to meet pe requirements. The 
method of clamping the largest possible area of the circumference permits 
minimum use of pressure; fragile work is never deformed or crushed. In order to | 
maintain this advantage chucks over 4” capacity are equipped with eight jaws. | 


Removable jaws are available in a wide variety: of styles for internal or external 
chucking, or they may be had in blank form suitable for your own machining. 


Simple design permits quick and easy replacement of the shank, and shanks 
to suit special requirements may be machined at minimum cost in any shop. | 


Six sizes from 2” to 6” to fit all machines. Furnished with or without shanks. 











| 


<> WRITE FOR LITERATURE AND COMPLETE CATALOG 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N.Y. 





TOOLING & PRODUCTION 
Two Work Station Drill 





A new line of precision radia] 
drilling machines has two work sta- 
tions, accessible through 360° rota- 
tion of ram. It has a 20” x 40” ad- 
justable table and a 22” x 24” rear 
work platform which utilizes aceu- 


; No. 0 
rately ground work surfaces incor- 2 Ton 
porating T-slots and coolant trough. fm 


Write The I. O. Johansson Co., 7248 
St. Louis Ave., Skokie, Il., for de- 
tails, or Circle No. P54. 


| Tilting Comparator 


This new wide range comparator 
tilts for more accurate reading. It 
features a cast aluminum base with 
an angle support that can be folded 








No. 4 
T 
Wide 
f 
out to tilt the whole unit 20° from 
horizontal. The B-2’s larger frame 
provides greater rigidity and meas- 
uring capacities. Petz-Emery, Inc, 
Pleasant Valley, N.Y., or Circle In- Ne. 
form-A-Gram No. P55. 8 T 
Ask 
BUY DE, 
U. S. SAVINGS BONDS 
TODAY! 
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Barth Heads Tool 


The news of the election of new 
officers for the National Tool & Die 
Manufacturers Association came just 
before T&P’s press time. 


Heading the group is John A. 
Barth, vice president and general 
manager of The Barth Corp. Harold 
G. Murdock, vice president of Ar- 
rowsmith Tool & Die Corp., is first 
vice president; James A. Perdy, vice 
president of Atlantic Mfg. Co., sec- 


& Die Group for ‘60 


ond vice president; John D. Dew- 
hurst, president of Arrow Tool. Co., 
secretary; and E. W. Barnwell, presi- 
dent of Apex Corp., treasurer. 

Retiring president Jack Kleinoder 
received a certificate of meritorious 
service from the Department of La- 
bor at the NTDMA annual conven- 
tion, for his outstanding contribu- 
tions toward furthering apprentice- 
ship training in the metalworking 
industry. 





2, TON-85 TON, 










cial semi-steel 


No. 40 
40 Ton 
Wide Bed. 


85 Ton. 


Ask your PRESS-RITE 
DEALER or write for 
Bulletin 958. 


EXTRA RIGIDITY starts with spe- 


our own foundry. Deep throat 
and wide bed presses have re- 
inforced fabricated steel frames. 
Oversize crankshafts, main, con- 
necting rod and flywheel bear- 
ings add still more rigidity. 


DIES LAST LONGER on 
PRESS-RITE PRESSES. 


Slide calculator for 
tonnage, working 
stroke pressure, etc. 
Value $1.00. Request 
on company letter- 


and 8 sizes between 


in 37 models plus 
optional features 
provide a 





POWER PRESS 
to fit your requirements. 


POWER PRESSES rat 
PRESS CALCULATOR 


Rrmarescline prec. 


29 (380. 4 oF 








frames cast in 








FULL VEE RAM- 
WAYS hold aline- 
ment and exclu- 
sive PRESS-RITF 
built-in tie rods 
are standard on 
60 Ton and 85 
Ton models. 


PRESS-RITE DIVISION 


Sales Service hi x, Co. 





2361 UNIVERSITY AVE., ST. PAUL 14C, MINNESOTA 
CIRCLE INFORM-A-GRAM KEY NO. 1051 
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eT -WaVA 


TORQUE TESTING 
FIXTURE 





FOR TESTING Screws, thread-cuttin 
and thread-forming screws— all types o 
threaded fasteners; threaded parts and 
threaded connections. 





FOR MANUFACTURERS 
DESIGNERS 
INSPECTORS 
TOOL ENGINEERS 

Capac- LABORATORIES and for 
ities in.| PRODUCT CONTROL 
Ibe10r | in assembly. 

Ibs.) 


Write for Bulletin TTF 


CIRCLE INFORM-A-GRAM KEY NO. 1052 
DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 














WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 
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HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 


* 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 
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PROTECT YOUR FUTURE 
BUY 
U. S. SAVINGS BONDS 
TODAY! 
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HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


V 

CJ ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. Types and 
strengths of adhesives, joint factors, etc. $2.95 


C] BRAZING MANUAL prepared by the Com- 

mittee on Brazing and Soldering, Amer- 
ican Welding Society. 1955; 208 pages. 
Practical information on every type of 
brazing problem, including tables. $4.75 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet 
on the subject. $1.00 








Oo DIE DESIGNING 
AND ESTIMATING 


Fourth Edition 
368 pages, 26 chap- 
ters, over 400 il- 
lustrations, charts 
and graphs. 165 


Practical Points 
in Die Design 


and Construction. 
Comprehensively 
indexed. 





Written for Die Designers, Die Engineers, Tool 
and Die Makers, Owners and Managers of Tool 
and Die Shops and Depts., Students, Apprent- 
ices and valuable, too, as a reference and re- 
fresher for the die experts who are more than 


qualified to write $7.50 


a comparable text. 








DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. $10.00 


[] DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 


pages. $3.00 


[] ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of 
electroplating. $10.00 


‘a PRODUCTION CONTROL by Nyles V. Rein- 
feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling 
and inventory techniques—incorporates 
up-to-date research from 500 companies. $8,00 


INDUSTRY AGREES ON ‘BUILDING BLOCK’ 
STANDARDS by William E. Hoffman. $1.00 











DECE 





‘TECHNICALRI 


BOOKS BOOKS BOOKS B 





[| FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all cur- 
rently available industrial fasteners. $12.50 


[| GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in 
cutting and generating gear tooth forms. $5.00 





HANDBOOK OF LAYOUT 
AND DIMENSIONING 
FOR PRODUCTION 

by Hyman H. Katz 


The functional principles of di- 
mensioning in clear, interesting 
and succint English. 


479 PAGES $15.00 



































OKS 
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HANDBOOK OF BARREL FINISHING by [] 
Ralph F. meen?, Sar 288 pages. Every 
hase of barre ishing, including over 
0 750 complete specification sheets and latest A DICTIONARY 
eer aed OF METALLURGY 
INDUCTION & DIELECTRIC HEATING by J. . 
O Wesley Cable. 1954; 590 pages. Up-to-date by A. D. Merriman 
0 treatment on high frequency heating. $13.50 os eines eiicsnaae 
£., O.B.E., MA, D-Se., C.. “=. 400 PAGES 
a INSTRUMENTS FOR MEASUREMENT & CON- Prof ly Ill ted 
TROL by Werner G. Holzbock. 1955; 416 rofusely Illustra 
pages. Fully describes, illustrates and com- Just published February 16, 1959. Prepared by Dr. 


pares all current devices for measuring 
and controlling temperature, moisture, 
) pressure, flow, uniformity, etc. $10.00 


Merriman, Secretary of the Institution of Metal- 
lurgy, Great Britain, this is the most compre- 
hensive work of its kind ever to appear in print. 
The Dictionary of Metallurgy provides: 





C] MATHEMATICAL @ 7,000 definitions 
PROGRAMMING @ 283 illustrations 
@ 236 tables—including those constants invaluable 
by Reinfeld & Vogel. 274 for reference purposes 
pages. The practical applica- e An appendix which includes a Table of Com- 
tion and use (rather than mon Abbreviations and Symbols, a Table of 
theory) of mathematics in Abbreviations Used in Foreign Literature, and 
industrial programming. $8.00 a Table of Physical Properties of Metals. 
| $25.00 

















TECHNIQUES OF 
PRESS-WORKING METAL 


by Eary & Reed, 472 pages. 
20 chapters and hundreds of 
drawings cover this subject 
rt eae comprehensive de- 
tail. 


REFERENCE 


OKS BOOKS BOOKS BOOKS 


THE PRINCIPLES OF INVENTORY MANAGE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 


$12.00 











MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer. 36 
pages on the working of stainless steel. $1.50 


MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 chapters of original 
research. New optical techniques ex- 


plained. $8.50 


PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics In- 
dustry. 850 pages. $15.00 


PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects 





aspects of analysis within your existent 
inventory control system. $2.00 


TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas 


and 700 illustrations and charts. $8.00 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 


EDGES by E. Willard Pennington. § .75 


AMOUNT OF ORDER $ 


Open account shipments to rated companies. Otherwise payment 
with order, please. No C.O.D.’s. Ohio customers add 3% sales 


tax. Quantity prices quoted on request. 











in stamping, drawing, extruding, bending; COMPANY 
design of parts and dies, etc. $11.00 
CITY ZONE STATE 
PROTECTIVE COATINGS FOR METALS by 
Burns and Bradley. 2nd edition. 1955; 657 ADDRESS 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. $12.50 by Temes 
































CUMULATIVE EDITORIAL INDEX 
FOR 1959 ISSUES 





SUBJECT INDEX 


Air Power 
Air cylinders, inte gral const ructi on, 
intages of DD 
Timing and sequenci ng of cyl nders, 
ne, p. 49 (3 pp 
hanuibhe 
Automatic parts feeding for, March, 


p. 47 (3 pp 
Brazing, with automatic equipment, 
Aug., p. 46 (1.33 pp) 

Hydraulic press-welding of motor 
laminates, Oct., p. 68 (2 pp) 
Joining missile tube assemblies by 
brazing, Sept., p. 60 (3 pp) 
Stainless steel tanks, of, Oct., p. 


49 2.6 pp) 
ba | to tight specs, Aug., p 
49 (2 pp) 
Automation 
te ik and testing, Aug., p. 46 
(1 ) 
Controls for automated line, June, 


p. 55 (1 p) 
Effective, benefits of, Apr., p. 37 
Gr nding, of universal crosses, Aug., 
p. 72 (1.5 pp) 
Small fot shop, for, Jan., p. 39 


(1% pp) 
Bending 
Draw bending ‘missile tubes, Sept., 
p. 60 {3 ) 
Economical fixtures for, June, p. 
47 (2 pp) 
Carbide 


Bonded to steel by powdered metal, 
Oct., p. 52 (1 p) 
Choosing the lubricant for, June, 


p. 62 (1 

Grinding clinic, electrolytic, July, 
p. 60 (1.83 pp) 

Spindle Y ~ aaa of, Feb, p 
124 (1.6 pp) 


Tool poumenseping. Feb., p. 45 


Tools, “electrolytic grinding of, 
Feb., p. 42 (1.39 pp) 
Tools, electrolytic grinding of, Feb., 
p. 43 (1.6) pp) 
Tools, evaluation of, Feb., p. 37 
(4.5 pp) 
Castings 
Malleable iron, advantages and de- 
sign of, Apr., p. 44 (2.51 pp) 
Miniature investment, process for, 
June, p. 66 (1 p) 
Clamping 
—_ on prefiling machine, March, 


66 | 
Electrostatic, Tee. p. 40 (.61 p) 
Control 
Automatic machines, chart for tim- 
ing and sequencing components 
of, June, p. 49 (3 ) 
Automatic, for transfer line, June, 
p. 55 (1 p) 
Electronic tracer drive cuts ma- 
chining time, Feb., p. 51 (2 pp) 
Magnetic tape, die’ sinkin costs 
reduced by, Jan., p. 58 (1 p) 
Numerical, for machine tools, Nov., 
p. 33 (1 p) 
Numerical, in industry, July, p. 9 
(1.5 pp) 
Peg Board, for milling, Nov., p 
40 (1 p) 
Tape, automatic welding by, Jan., 
p. 54 (1 
Tape, for olan lot shop automa- 
tion, Jan., p. 39 (1% pp) 
Tape, with tool changing, March, 





p. 50 (1 p) 
Cost Cutting 
Drilling operat Ns combined for, 
pr., p. 49 91 ) 
Effective automat on for, Apr., p 
37 (2 pp) 
Steel rule dies, for, March, p. 65 
1.4 pp) 
Tool grinding, electrolytic vs con- 
ventional, by, Feb., p. 42 (1.39 
Welded pole pieces, redesigned for, 
59 (2 pp) 


june, p 
Cutting Tools 
Carbide, choice of lubricant for, 


June, p. 62 (1p) 


Ceramic, European uses, Nov., p 


(3 pp) 
Cylinders 
Air, integral construction, advan 
tages of, Jan., p. 51 (3 pp) 
Timing and sequencing of, graphic 
design method for, June, p. 49 
(3 pp) 
Dies 
Color coding, for safety, Oct., p. 
58 (2 pp) 
Mechanized unloading of, Feb., p 
49 (2 pp) 
Matic, for drawing, Oct., p. 64 
(1 p) 


Progressive “built backwards,” 
Oct., p. 43 (3.3 pp) 

“Shimmy,” for shell 
June, p. 45 (2 pp) 

Steel rule, building of, March, p. 


trimming, 


65 (1.4 pp) 
Drilling 
Cound drill presses cut costs, Apr., 
49 (1.91 pp 
Gun, of plastics, Sept., p. 66 (2.49 
pp) 


Gun, requirements for general 
purpose, July, p. 54 (2.75 pp) 
New production techniques, Feb., 
p. 55 (4 pp) 
Economics, Industrial 
Cost of a man-hour, Sept., p. 51 


(2.5 pp) 
Depreciation an element in invest- 
a decisions, Feb., p. 11 (2.5 


a... leasing, Sept., p. 51 
(1.6 pp) : D 

Foreign competition, Aug., p. 33 
(1 p) 


p 
Foreign competition and American 
ingenuity, Oct., p. 26 (1.8 pp) 
Foreign trade, effect of European 
Common Market on, June, p. 21 


(.85 pp) 
Inflation, = ang depre- 
ciation, Au 7 (1.16 pp) 


Machine sunkielnant, common 
sense approach to, Nov., p. 35 
(1.5 pp) 

Machine replacement form, Sept., 
p. 78 (.7 p) 

Modernization and expansion, Sept., 
p. 49 (2.4 pp) 

Nomographs for determining lot 
size, Sept., p. 53 (3 pp) 

Obsolescence factors, Sept., p. 47 


(2 pp) 

Tax saving techniques, Sept., p. 44 
(2.85 pp) 

Value analysis, Sept., p. 39 (1.7 
pp) 

Fixturing 

Aluminum tooling plate, with, June, 

p. 58 (1 p) 


Ceramic for high temp tooling, 
June, p. 43 (2 pp) 
Economical, for bending, June, p. 


47 (2 pp) 
Low cost for power saws, Apr., p 
41 (2.66 pp) 
Vacuum, for thin castings, Apr., p 
47 (1 p) 
Forming 


Cold, of ID’s, Oct., p. 63 (1 p) 
Explcsive, status of, May, p. 67 


(8 


86 p 
Hot, of eel plate, Aug., p. 54 
( p) 


pp 
PH steels, modifications for, Oct 
p. 72 (2 pp) 
Furnaces 
Heat treating, guide to manufac- 
turers of, June, p. 52 (2.8 pp) 
Vacuum arc melting, for tool steels 
June, p. 40 (.66 pp) 
Heat treating. trends in design of 
March, p. 53 (4 pp) 
Gages 
Accuracy and control of, for cur- 
rent needs, Apr., p. 6 {1.5 pp) 
Effect of new international inch 
on, June, p 9 
Systematic control of, Jan., p. 41 
(4 pp) 





Gears _ 
Optical inspection system for, Jan., 
p. 60 (1 p) 
Grinding and Finishing 
Automatic, of universal crosses, 
Aug., p. 72 (1.5 pp) 
— Norton’s new machine, 
Aug., 66 (.66 p) 
Electrolytic, interchangeable units 
for, Sept., p. 72 (.81 p 
Electrolytic, of carbide tools at 
Thompson Ramo Wooldridge, Feb., 
p. 42 (1.39 pp) 
Electrolytic, of carbide tools, at 
Timken Roller Bearing, Feb., p. 
43 (1.61 pp) 
Stainless steel tanks, of, Oct., p. 


pp) : 
Tools, clinic for, July, p. 60 (1.83 


pp) 
Wheels, tests for hardness of, 
March, p. 63 (1.94 pp) 
X-ray orientation of diamond tru- 
ng tools for, Apr., p. 56 (2 pp) 
Heat Treating 
Controlled atmospheres, types and 
uses of, May, p. 40 (4 pp) 
Equipment, guide to manufacturers 
of, June, p 52 (2.8 pp) 
Flame hardening, of dies, and fix- 
tures for, Oct., p. 53 (3 pp) | 
Furnaces and equipment, trends in 
design of, March, p. 53 (4 pp) 
Metallurgy of, July, p. 48 (2.75 pp) 
Quenching, Nov., p. 45 (3.5 pp) 
Steel plate, with hot forming, Aug., 


_ p. 54 (3 pp) 
Surface treatments, Sept., p. 56 
(3 pp) 
Honeycomb 
Alply Sandwich, Anybody? Feb., p. 
35 (1 pp) 
Hydraulics _ 
Bubbles in lines, answer to, July, 
p. 65 (1 p) 
Inspection 


Cams, semi-automatic setup for, 
Apr., p. 46 (.49 p) 
Gears, optical system for, Jan., p. 
(] 


) 
Machine ways, of, afer scraping, 
Nov., p. 41 (4 pp) 
Lubricants 
Choice of, = carbides, June, p. 
62 (1 pp) 
Machine Tools 
European production of, Jan., p. 7 
(134 pp) 
Grinder, non-vibrating foundation 
for, Jan., M.. 45 (2% pp) 
Historical, Aug p. 64 (1.5 pp 
Standards, building blocks, ey 
agrees on, July, p. 35 (13 pp) 
Transfer-type, for unusual part, 
Oct., p. 46 (1.1 pp) 
Machining 
Double-end, retooling speeds, Aug., 
p. 41 pp) 
Drilling, new production techniques, 
Feb., p. 55 (4 pp) 
Electronic baa drive, for, Feb., p. 


Finish milling, causes of ae spots 
in, March, p. 57 (3 pp 
Tape-controlled, _ with ceeiele 
tool changer, March, p. 50 (1 p) 
Throw-away tools, with, Aug., p 
60 (2 pp 
Management 
Account control, duplicate prints 
improve, Nov., p. 65 p) 
Depreciation, an element in invest- 
ment decision, Feb., p. 11 (2.5 
pp) 
Executive Goelepmant prerequi- 
sites, March, p. 6 (1.25 pp) 
Labor, productivity, and competi- 
tion, May, p. 20 (2 pp) 
Personnel, promotions of, Nov., p. 
60 (1.23 pp) 
Materials 
Alply Sandwich, Anybody? Feb., p. 
35 (1 p) 


Die steel, vacuum degassed, Oct., 
p. 48 (1 p 
Malleable iron, advantages of, for 
castings, Apr., p. 44 (2 pp) 
Milling 
Climb vs conventional, Apr., p. 39 
(1.39 pp) 
Finish, hard spots, causes of, March 
p. 57 (3 pp) 
With ceramics, in Europe, Nov., p 
37 (3 pp) 
Parts Feeding 
Automatic, for switch assembly, 
March, p. 47 (3 pp) 


Patents 
Determination of 


““inventorship, ’ 


suits, Sept 





5 pp) 
Importance of keeping records of 
nventions, Apr., p. 51 (1.66 pp) 
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Inventions, problems in exploj 
47 (1.66 pp) at 


Aug., Pp. € 

Patent talk vs va language 
March, p. 51 

Restrictions on oll Nov., p. 
51 (2.6 pp) 

Plants ‘ 

Allen Mfg. Co., tour of Feb., p 

122 (1 pp) 


Gisholt Machine Co., Plasti “ 
tour of, June, p. 56 (1 Dest, 
Plastics 
Fiberglass reinforced, Production of 
June, ey a 
Gun drilli ng of, A Pp. 66 (24 


Pp) 
Tooling, report on current 
Jan., p. 48 (2 pp) = 


Pressworking 
Blanking rr high-speed, March, 
p. 52 (.6p 
Hydraulic, with welding, Oct., 
68 (2 pp) 
Laminations for pole pieces, of 
June, p ( ) 


pp 
Mechanized, of stainless steel trim 
Feb., p. 49 (2 pp) : 
“Shimmy” dies for wae. Case 
history, June, p. 45 (2 pp) 
Stainless steel tanks ae as- 
sembled, polished, Oct., p. 4% 
(2.6 pp) 
Tonnage ate for, Nov., p 
49 (2 pp) 
Quality Control 
Aircraft production prions for, 
May, p. 37 B.. pp) 
Dimensional, gaging and measuring 
for, Apr., p 1.5 pp) 
Parts qualification programs, Sept. 
p. 8 (9 p 
Program for, at Cleveland Graphite 
Bronze, May, p. 44 (5 pp) 
Queity Pre-Control and projectors, 
Aug., p. 62 (2 pp) 
Small lot production, program for, 
May, p. 49 (1.5 pp) 
Statistical basis of ee samp- 
ling, May, p. 56 (3 pi 
Systematic gage At for, Jan. 
41 (4p 


Pp. pp) 
Teamwork needed for, May, p. 35 
(2 Lg 
Reliabili 
Engineering, > ed and tomorrow, 
ug., P 4 pp) 
Parts uelification programs, Sept., 
p. 9 
Vacuum valve offers, Aug., p. 5! 
(2 pp 
Sawing : ? 
Power, simple fixturing for Apr., 
p. 41 (2.66 pp) 
Scraping 
Hand, inspection after, Nov., p. 41 
(4 pp) 
Spindles 
Carbide, construction of, Feb., p. 
ner (1.6 pp) 
Standar 
Siding Bek, Se agrees on, 
July, p. 35 ( 
Swaging 
otary, what it is and does, Oct, 
p. 56 (2 pp) 
Valve housing Wik: application 
of, Jan., p. 50 (1 p) 
Systems 


Gage control for quality control, 
Jan., p. 41 (4 pp) 
Tool traffic, better oie 
speed, Aug., p. 43 (3 p 
Tape Control 
Automatic welding by, Jan., p. 54 


p J 

Machine tool, computer-less equip- 
ment for, Apr., p. 48 (1 p 

— lot shop automation, for, Jan., 


. 39 (1% pp) 
Tappi 
pig, shooter’ . guide for, March, 
p. 61 (1.7 pp) 


Testing 
Grinding wheel ~* cae for, March, 
p. 63 (1.94 pp) 


Tooling =" 
Aluminum, its rs in industry, 
June, p. 58 (1 


Make or buy, Oct., : 74 (1.84 pp) 

Plastic, report on Cavent uses for, 
Jan., p. 48 (2 pp) 

Turning 
Gage for lathe work, May, p. 50 
pp) 

Micrometer controlled lathe center, 

Apr., p. 60 (1.54 pp) 


Welding 
Automatic, by tape control, Jan. 
p. 54 (1 p) 
Automatic ven xturing for, March, P 
60 (8 pp 


Semi-lutcmatic. pole pieces rede- 
signed for, June, p. 59 (2 pp) 
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Vy new 


principle ... 
aq new approach 
to rapid 
DEBURRING and 


CHAMFERING 
of inside and 
outside diameters 
NOBUROD and 
NOBURSINK 
High Production 
Partners! 


DEBURRING 
















Conpenion soot — NORUISINE, {oc 
] ssible hole faces an or 
— oe outer > of r -, —y oe ~~ ~ 
side greatly improved work quality, faste 
orcad easier than ever before. Both have low 
torque design permitting rapid, off-hand 
workpiece handling without chatter — even on 
large diameters. Unique design allows 
regrinding without special tools. 

Eliminate makeshift and less efficient tools 

Both NOBURSINK and NOBUROD tools 
work equally well on all metals. Cutting chips 
are freely expelled from the work area. 

Each tool accommodates a wide range of work 
size — and are furnished 90° included 
angle (produces 45° chamfer). 

WRITE for FULL DETAILS TODAY! 1! 


hte NOBUR MANUFACTURING CO. 


6860 Farmdale Ave., No. Hollywood, California 


CHAMFERING 
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-- 
3 WAY VALVE 
€ Viaphra 

» g Retur 
7 


fr 





Versa Diaphragm Valves can be actuated a pilot (or signal) 
pressures as low as 5 PSI on double diaphragm types and 
as low as 10 PSI on standard spring return models, 

Versa Diaphragm Valves are available with side port bodies 
or for manifold mounting, and in sizes from 1/8” thru 1” 
NPT in 2-, 3-, 4-, and a | types, and for pressures from 
partial vacuum to 500 PSIG. 

All Versa Valves are triple pressure and functionally tested 
under water for guaranteed leakproofness, 


WERS/AN 5 


m@ Write Today for 
your free co! 
of bulletin 259 








el 





VERSA PRODUCTS COMPANY INC. 
247-A SCHOLES STREET 
BROOKLYN 6, N. Y. 
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ee 
























AUTOMATIC 
NUMBERING 
HEAD 7 


to number 
metal 
products 


= 
— MODEL 50 
STURDY/ACCURATE/LONG LASTING 


Rapid consecutive character wheels advance automati- 
cally after each stamping. Clear, uniform impressions. 
Wheel and index plate one piece unit, sturdier... great- 
er uniformity. Index plate cannot become loose or out 
of alignment. Wheels available with Round Face char- 
acters for low-strain marking. Write for bulletin 50N. 


~ NUMBERALL scar" 


TOOL CO. 
HUGUENOT PARK, STATEN ISLAND 12, N. Y. 
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THE ORIGINAL SCREWLESS 
DRILL PRESS VISE 











POSITIVE LOCKING 
GUARANTEED ’ 
Some models have sides precision ground 


square with jaws for machining from 2 or 3 
sides. Jaw widths 3”, 4”, 6” and 8”... from 3” to 9” openings. 


CUT TOOLING COSTS UP TO 75% 





Use the HEINRICH 
Grip-Master Jig and 








Fixture Base. Simply Result . . . an accu- 
add false jaws and rate, low-cost Drill Send for BIG, FREE 
bushing plate. Jig. 28-page catalog. 


HEINRICH TOOLS, INC., DEPT. 139-L 
Racine, Wisconsin 
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HYDRAULIC FIXTURE LOCKING COMPONENTS 
BOOST MACHINE OUTPUT! 


Compact—Build into fixtures easily 
Automate your fixtures for fraction of ‘‘do-it-yourself’’ cost 
Ultimate speed in work loading 
Greater locking force than any other method 
A permanent investment—transfer from fixture to fixture 
Single or multiple locking heads available with matching air-hydraulic 
booster systems. 
ORDER NOW FROM YOUR STOCKING INDUSTRIAL DISTRIBUTOR 
Write for free full scale templates and new literature! Attach this ad to your letterhead 


and mail TODAY! 


WILTON TOOL MFG. CO. INC. Schiller Park, Ill. 
Canadian Address: 178 Norseman St., Toronto, Ontario TP-129 
PROBLEM | precision assembly, inspection 
SOLUTION § UNITRON 3-D stereo microscope 
COST) as low as $110 
Both models offer... sharp clear erect image «+ large depth 
of focus « wide field + long working distance + interpupillary 
and diopter adjustments « rack and pinion focusing « coated optics 
, 4 MSL ~ a precision, budget priced ’ 
instrument. Vertical binocular body. 
Choice of single magnification from 


5X to 45X. Extra eyepieces for addi- 
tional powers, $19.50 per pair. $110 
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MSHL -— a versatile general pur- 
pose instrument with a wide range 
of magnifications. Inclined binocular 
body, revolving nosepiece for rapid 
interchange of objectives. Model 
MSHL-1 with objectives: 1X, 2X, 3X; 
eyepieces: 8X, 12X, 15X; magnifica- 
tion range: 8X-45X. Other magnifica- 
tion ranges available. $267 


UN/ 


INSTRUMENT DIVISION 
204-206 MILK STREET 







{ UNITED SCIENTIFIC CO 
BOSTON 9, MASS 














| Please rush UNITRON’s Microscope Catalog 51-X 1 
1 Name ! 
Company. 
Address. ! 
City. State ! 








AVAILABLE FOR 10 DAY FREE TRIAL — THE TREND IS TO UNITRON 
CIRCLE INFORM-A-GRAM KEY NO. 1102 


ACCESSORY STAND — For use with binocular 
head and focusing mechanism of either Model 
MSL or MSHL. Price (stand only), $75. 
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pUSTKOP “520” 


wesigned to cot ect dust trom 
es single ma : 


—~ 


portable — 
easily installed 


STOPS DUST 





ae #ntain 
Y-mode a Dh the 
wre practical 


réffective in collect- 
ing dust from single 
machines. They're de- 


sign i y) for 
ée -with $u 















































gri ool and cut- 
t finders, affand 
grinders, ffeks and oth¢r sm whteet—ertti t. 
These yn arpals to mstall is > 
—ar ct ly por able! — atid fo <q 
very ica’ ‘ \ ~ 
i rs i at bn y N 
— 46 m Me ! gP 
NEW: 1o-SA pA € 
shiked filters AUT prea ‘ 
a a Oe 


ask for 
AGET manufacturing company 4. sails 


1394 E. Church Street, Adrian, Michigan 
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LITTELL Sile(W 


| 


be ony Oe 
The “Install- ; e RT ( 
it-Yourself” Bis sce 
Roll Feed 


That Makes 
Medium Duty aD ieee 
Presses Up to ORDER 
5 Times More i TOMORROW! 
Productive! 


Install the Style ‘‘M"” yourself. Three steps. 
1. Cut and thread the connecting rod. 
2. Bore and install the disc hub. 
3. Fabricate and mount lifter bracket. 
Simple instructions in Bulletin 702 furnished with your order 
make installation easy. 5 sizes. Maximum stock widths, 4” to 
12”, Left to right feed. Feed lengths, 0-2” through 0-4%”" with 
plain gears, and 0-414” through 0-8%” with compound gears. 
Engineered feeds with all parts complete are delivered in 4 weeks. 
Write for Catalog “A” 


SERVING USERS 
OF COIL STOCK 


ranches Beat 





4197 N. Ravenswood Ave., Chicago 13, Ill 
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Be sure of Maximum 
Heat Treating 


Efficiency 







with 
HUPPERT 
FURNACES 


Range: 300 F.to2000 F 


High temperature, heavy 





duty Kanthal elements 
Multi-insulation 


Counter-weighted, tight- 
sealing door 








Request literature on 
complete line of Hup- 
pert furnaces and ovens. 


Operational pilot light 


Shipped ready to operate 






















Inside Prices 
Model Dimensions 220 Volt Single Phase 
No. KW With Hu i i 
. . ppert With Electronic 
Wide | High | Deep Input Controller Temp. Controller 
869 8” | 6” 14 $296.00 $480.00 
1* rie’ it’ se 306.00 518.00 
12* te it is 382.00 590.00 
12A*| 8” | 8” |18" | 9 490.00 698.00 


























* For 2300° F. add $95.00 to No. tional cost. For floor model add 
11 and No. 12, and $105.00 to $52.00 to above prices. No. 

No. 12A. No. 12A can be furn- standardly supplied for 2200°F. 
ished for 3 phase at no addi- 


K. H. HUPPERT CoO. 


Manufacturers of Electric Furnaces and Ovens 


6820 Cottage Grove Ave., Chicago 37, Illinois 
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INDICATING MICROMETER 















WILL DETECT OUT-OF-ROUNDNESS — 
OVALNESS — TAPERED CONDITION IN 
1/10,000" — 0-1" Range 
LARGER SIZES 
UP TO 12" 


TENTHS VERNIER 
> 







AVAILABLE 
Ml Release Button for Movable 
3 TOOLS | ONE S anvil on right hand side enables 
operator to hold tool the con- 
COMPARATOR vention wey. 
Master Resetting to Zero in Seconds. 
MICROMETER Quick Adjustable Tolerance Hands. 


HEAVY TUNGSTEN CARBIDE tipped 

Measuring Anvils. STAINLESS STEEL, one- 
piece spindle and screw, hardened with Ground 
Threads — Permanently Rustproof. 


EIT VN Mahe as 


INDICATING BENCH MICROMETER 
with NON-ROTATING Spindle 


"GO" 7 “NO Go" 
GAGE - 1" Range in .0001" 






m eter, 
1-3/4" thimble dia. 
Dull chrome finished. 


FEATURING . 

USE IT AS A COMPARATOR Adjustable Measuring Pressure to 
any desired tension. 

Aavils a we | N ‘ati ‘i _ bsol 


ing Spi 
Boat tee ‘Hands. toons pe on 
instant Zero wen Sypes 
20 MILLIONTHS INTERCHANGEABLE 


nt of 
og INDICATOR READING AVAILABLE | Measuring Anvils available. 


IF NOT AVAILABLE AT YOUR FAVORITE SUPPLY HOUSE — 
WRITE TO US FOR ILLUSTRATED FOLDER. 


MAHR GAGE CO. 











HEADQUARTERS FOR 
i N Cc PRECISION MEASURING 








INSTRUMENTS 
AND FINE TOOLS 








274-TO Lafayette St., New York 12, N. Y. 
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Try -- Before You Buy! 


send us samples of your tools 
for a demonstration of 


SENTRY HARDENING 


Sentry performance — consistency, low cost, high quality — is the best 
proof that you need a Sentry furnace. Without reservation, you can 
entrust your valuable high speed tools to the Sentry Diamond Block 
Atmosphere. All steels hardening above 1750°F can be soaked to 
ensure maximum hardness without danger of scale or decarburization. 
Surface spoilage is positively eliminated. Send us your high speed or 
high carbon high chrome tools and dies for free demonstration 
hardening. 


389-9 


Sentry rorszss 





TRADEMARK 


Request Catalog V-22 * Write THE SENTRY CO., FOXBORO, MASS. 
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Sharpen Your Metal Saws 
Automatically - At Small Cost 


Wardwell’s “57 T” will sharpen as many as 250 
Milling Cutters, Slitting and Screw Slitting Saws 
015” thick at one time with an accuracy plus or 
minus .001” of exact diameter entire lot. 


“57 T” automatically indexes the gang of saws, one 
row of teeth at a time. Also will grind either wet or 
dry. 

Why not start now to enjoy the cash savings “57 T” 
will bring you. Please write for catalog sheet. 


Makers of 
Largest Line of 





Saw and Tool 
Sharpening 





Manufacturing Company 
3809 Ridge Road 
Cleveland 9, Ohio 


Machines 
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A super-sensitive drill press in 
which drills are held in precision 
collets to eliminate chucking errors. 
Table is keyed to prevent any 
play. Feed is by raising table. 


No quill to cause drag. 





113 


ARE YOU PROPERLY GEARED FOR 


MINIATURIZATION? 


SMALL DRILLS MUST BE HELD IN PRECISION 


COLLETS TO ASSURE ACCURACY 


JEVIN 


MICRO DRILL PRESS 


FOR VERY SMALL HOLES 
DOWN TO .002” 














For complete details 
of Micro-Drilling 
equipment 

send for catalog T. 


Louis Levin & Son, Inc. 
3610 So. Broadway 
Los Angeles 7, Calif. 
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The odds are 2 tol that the transmission 
in your new car was gaged by Comtorplug 






Precision Internal Gage 
SIZES FROM 


%” to 10” 
and larger f 





COMTORPLUG with interchangeable expanding plags to gage 
Simple or special holes from Ye” to 10” diameter. 





UNIQUE ADVANTAGES 


Shows exact size, with large gradua- 
tions easily read within .0001”. 

Detects front or back taper, ovality, 
bell mouth, barrel shape. 

A fixed — not passing — reading. 

Automatic features assure uniform 
gaging free of user influence. 

Genuine 2-point gaging, automatically 
aligned and centered. 

Used at machine. ..on work still in 
chuck... at bench... on floor. 

Free from wires, hose, electronic gear. 











GET THE FACTS Request BULLETIN 50 —p 
The Comtor Co., 82 Farwell St., Waltham 54, Mass. 


In the majority of U. S. cars, 
this unique 2-point gage is at 
work — also in jet engine, home 
appliance, electric motor and 
other volume-precision programs. 

Especially valuable AT THE 
MACHINE because at moderate 
cost it gives automatic precision 
within .0001” and enables you to 
get maximum results from your 
precision equipment. 






COMTORPLUG 
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A DICTIONARY 
OF METALLURGY 
by A. D. Merriman 


G.C., O.B.E., M_A., D.Sc., C.1. Mech. E., 


F.R.S.E. “ a 
400 PAGES 
$25.00 Profusely Illustrated 
Just published February 16, 1959. Prepared by Dr. Mer- 
riman, Secretary of the Institution of Metallurgy, Great 
Britain, this is the most comprehensive work of its kind 
ever to appear in print. 





The Dictionary of Metallurgy provides: 
e 7,000 definitions 


e 283 illustrations 


e 236 tables—includes those constants invaluable for 
reference purposes 


e An appendix which includes a Table of Common 
Abbreviations and Symbols, a Table of Abbreviations 
Used in Foreign Literature, and a Table of Physical 
Properties of Metals. 


HUEBNER PUBLICATIONS, INC. | 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO | 
Pinaep 9008 ......0% copies of “A DICTIONARY OF METALLURGY” | 
| 
| 


at $25.00 each postpaid. (Ten day examination allowed; returnable 
for full credit or refund if returned in saleable condition.) 


Winnie kk sr accue song ane toe een Wc tha oAcoondl | 
PONE ok 6.sbn ken cssheevbbnntasedies 53d eee | 
Giles hos. c0bedscubean> pane eeaon ZONDS ice 0 See | 
Open account shipments to rated companies. Otherwise, payment with I 
| order, please. No C.O.D.’s. Ohio customers add 3% sales tax. | 
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CAMBER, etc! 


benchmaster 
STRAIGHTENING MACHINES 
make all Feeding Easier, 
Improve Accuracy! 





For making better parts easier put your 
stock through this advanced Benchmaster 
straightening machine! 9 adjustable pow- 
ered rolls take the kinks out of stock— 
deliver it smooth and flat to your press, 
shear or other machine. Equipped with an 
actuator bar which supplies stock inter- 
mittently, as needed. Also available with 
Variable Drive Unit for 20 to 120 fpm. 
Feeds with pinch rolls at exit end or 
entrance end. Motor reversible. 

Here’s a quality Straightening Machine at 
a sensible price! Sizes for many require- 
ments to 50” stock widths. 


Also available—BENCHMASTER COMBINATION 
STRAIGHTENING — FEEDING MACHINES 
Supplies straightened stock at an adjust- 
able feed rate. Straightener includes pinch 
rolls driven by variable speed motor 
through magnetic clutch. 


WRITE FOR DESCRIPTIVE FOLDERS! 


Describe stock and 
operation for personal 
recommendations. 






benchmaster 


1835 West Rosecrans Ave. + Gardena, Calif. 


CIRCLE INFORM-A-GRAM KEY NO. 1141 





“A.N.D.” and “M.S.” 
HYDRAULIC CONTOUR 
CUTTERS in stock 


A.N.D. 10050 internal 


MS33656, MS33657 
MS33514, and 
MS33515 0.0; f 
form tools 





Economy series; 
integral plain pilot 


Carbide tipped 
High speed steel 










MS33514 internal 





Turret lathe and 
drill press series; 
integral carbide 
reamer pilot 





Solid carbide, carbide 
tipped, high speed 
steel models 





MS16142 internal 





Heavy duty series; 
replaceable carbide 
reamer or plain pilot, 
carbide and HSS 








Carbide tipped; plain 
or reamer pilot 


SONNET Tool and Mig. Co. 
580 North Prairie Avenue, Hawthorne, California 
CIRCLE INFORM-A-GRAM KEY NO. 1142 


Write for sizes and prices. 





Right Tool - - 
More Savings 


In comparison with total costs 
of other tool materials, Wesson Co. 
has found that savings of up to 
90% are possible with carbide 
tools if the correct form, as well 
as grade, of carbide is used. 


In turning, for instance, carbides 
can be applied as milled-and- 
brazed flat tools, slug inserts in 
band-type holders, and throwaway 
inserts in throw-away type hold- 
ers. Because of the overlap among 
the three methods, any of the 
methods can often do the job, but 
additional savings can be realized 
by using the least expensive—in- 
cluding tool maintenance—form. 


A table of Wesson’s findings 
shows that a cost reduction of al- 
most $1 per cutting edge is possible 
when throw-away inserts replace 
flat tools, and even more when 
slug inserts replace flat tools. 





| 
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MuUrray Hill 2-3345 
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Meade & Co., 
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Boston 16, Mass., 
Liberty 2-9677 
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M. D. Pugh & Assocs., 
Altadena, Cal. 
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Announcing 


NISIlss 


a versatile high-strength, heat-treatable 


copper alloy with this valuable 
combination of properties 


HIGH 
YIELD STRENGTH 
70,000 psi @ .50% 
extension under load, 
min., in precipitation— 
hardened condition. 
Elongation in 
4xD, min., 8%. 
READY 
MACHINABILITY 
Compored with Free 
Cutting Brass Rod at 100 
ts machinab 


rating is 


METALLURGICAL COMMENT. Most of the nickel and silicon 
in heat-treated Cunisil are present as an intermetallic com- 
pound, nickel silicide, and it is the precipitation of nickel 
silicide in the form of particles of submicroscopic size by a 
relatively low temperature heat treatment that accounts 
largely for the distinctive properties of the alloy. 


Prior to the hardening heat treatment, the alloy is brought 
to a proper condition for hardening by giving it a solution 
anneal at a much higher temperature and then a quenching 
from this temperature; at this stage the alloy is quite soft 
and in a condition for drastic cold-working operations. The 
hardening heat treatment consists of heating at a controlled 
temperature for a definite length of time to obtain the de- 
sired mechanical properties. 


'’ HIGH CORROSION 
RESISTANCE 
Comparable to copper 
and Everdur copper- , 

silicon alloys. 


NEW 


axe) 
pANNY.Voxe) | ay 4\ 


HIGH ELECTRICAL 
CONDUCTIVITY 


AVAILABLE 
AS ROUND ROD 
In straight lengths 
including V6” dia. 
to 1°’ dia. In coils 
Vie’ dia. to %’ dia. 
Inquire for 
other sizes. @ 


CUNISIL-837 is a high-strength, corrosion-resistant alloy that 
includes many of the desired qualities of Silicon Bronze or 
Everdur®. Its applications to date have been primarily in 
the electrical equipment field. 

FOR MORE INFORMATION—see your American Brass repre- 
sentative or write: The American Brass Company, Water- 
bury 20, Conn. In Canada: Anaconda American Brass Ltd., 
New Toronto, Ont. 5067 


Copper and Copper Alloy Mill Products 


MADE BY THE AMERICAN BRASS COMPANY 


CIRCLE INFORM-A-GRAM KEY NO. 115 





HUEBNER PUBLICATIONS, INC. 
1975 Lee Rd., Cleveland 18, O. 








HARDINGE 


ELMIRA. NY 











Model HLV 
TOOL ROOM 
LATHE 


CIRCLE INFORM-A-GRAM KEY NO. 116 


** OUTSTANDING 
Too, Room LATHE’’ 


Designed For: 
e EXTREME ACCURACY 
e HIGH SPINDLE SPEEDS 
e EASE OF OPERATION Write for Bulletin HLV 

















